A

Report Number DRXTH-AS-CR-82155
CAAP Contract Number DAAAO9-75-C-3005

FINAL REPORT Srwdlss

Ciroodo ko
<\ (3%)
ENVIRODYNE ENGINEERS, INC.

12161 Lackland Road
St. Louis, MO 63141

i

]

: Cornhusker Army Ammunition Plant
]

]

¥

073W 58
0 avcust 105z IERIAIR

SUPERFUND RECORDS
Ou-00 §/10]%2 A%

Distribution is limited to U. S. Government
Agencies only for protection of privileged
information. Other requests for the document
must be referred to:

Commander

I Cornhusker Army Ammunition Plant
Post Office Box 2061
Grand Island, MNebraska €8802

Prepared for:

Cornhusker Army Ammunition Plant

P.O. Box 2061
Grand Island NE 68802

Commander, U.S. Army Toxic and Hazardous

Materials Agency
Aberdeen Proving Ground, MD 21010



SECURITY CLASSIFICATION OF Ti GE (nhen Data Eniered)

READ INSTRUCTION S

{TATION PAGE  BEFORE COMPLETING FCiv.

REPORT: DCi

1, REPORT NUMBER 2. GOVT ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER
DRXTH~AS-CR -82155
4. TITLE (and Subtitls) L . . _ 5. TYPE OF REPORT & PERIOD COVERED

Cornhusker Army Ammunition Plant Final Report

Draft Final Report
1 p 6. PERFORMING ORG. REFORT NUMBER
7. AUTHORC(a) 8. CONTRACT OR GRANT NUMBER(a)
Donald Monnot, David Kennedy, Dale Cira, CAAP Contract No.
Daniel Starkey DAAAQO9-80-C-3005
9. PERFORMING ORGANIZATION NAME AND ADDRESS V0. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

Envirodyne Engineers, Inc.:
12161 Lackland Road
St. Louis, Missouri 63141

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
CAAP August 10, 1982
Post Office Box 2061 13. NUMBER OF PAGES -

Grand Island, Nebraska 68802

14. MONITORING AGENCY NAME & ADDRESS(” different from Controlling Office) 15. SECURITY CLASS. (of this report)
USATHAMA '

DRXTH-AS Unclassified
Aberdeen Proving Ground, Maryland 21010 5a. ggCLSSEEWCAﬂON/DOWNGRANNG
HE

16. DISTRIBUTION STATEMENT (of this Report)
Distribution limited to U. S. Government agencies only for protectlon of

privileged information. Other requests for the document must be referred to:
Commander, Cornhusker Army Ammunition Plant, P. O. Box 2061, Grand Island,
Nebraska 68802.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, If dl{ferent from Report)

N/A

18. SUPPLEMENTARY NOTES

N/a

19. KEY WQRDS (Continue on reverse aide If necessary and identify by block number)

Groundwater Monitoring Geologic Fence Diagrams
Monitoring Well Installation Soil Boring Logs
Groundwater Flow System Ammonium Nitrate Area
Water Table Map Leaching Pits

20. ABSTRACT (Cantinus aa reverse side if necoesary and identify by block number)

On September 15, 1981, Envirodyne Engineers, Inc. (Envirodyne) was contracted by
Mason and Hanger-Silas Mason Company to conduct a preliminary contamination
survey of the Cornhusker Army Ammunition Plant (CAAP). As part of this survey,
33 groundwater monitoring wells were installed at the CAAP. These wells

were used to determine the water table configuration, groundwater flow
directions, and estimated groundwater flow velocities. The general near surface
geology and groundwater flow system are fairly simple. The water table aquifer

FORM 1473 EDITION OF 1 NOV €S 1S OBSOLETE

1IAN T Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered)




-

=

Unclacssified

SECURITY CLASSIFICATION CF Y Y ~rm frin Entered) P
19. ! Key Words “'(conr.i} e ‘

Burning Grounds Explosives Contamination
Cesspools Freon

Groundwater Contamination Activated Carbon
Contamination Plume Aeration

Chemical Fixation :Hazardous Waste Disposal

Groundwater Decontamination

20. Abstract (continued)

is a poorly graded sand, and the water table has a uniform, gentle slope to the
northeast. Several potential sources of groundwater contamination have been
previously identified. There are now monitoring wells at all of these sites.
Based on the soil descriptions and water table configuration, some of the wells
intersect the potential groundwater contaminant plumes. '

Thirty-three groundwater monitoring wells, and 15 leaching pits/cesspools were
sampled and analyzed. The soils at the bottoms of some of the leaching pits
and cesspools were highly contaminated with explosives to a depth of three feet
(the maximum depth sampled). The cesspools and leaching pits have contaminated
the shallow aquifer, and these contaminants have migrated at least to the
installation boundary. The burning area has also contaminated groundwater

with both explosives and freon.

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Data Entered)




A

-
|
!
“.

TABLE OF CONTENTS

Report Documentation Page
Table of Contents

List of Tables

List of Figures

Chapter No.

1

2

INTRODUCTION
FIELD SAMPLING AND ANALYSIS

Sampling Location and Types
Sample Handling
Parameters Analyzed
Analytical Methods

Field Sampling Procedures
Quality Control
Analytical Results
General Findings

HYDROGEOLOGY

Aquifer Description

Aquifer Testing

Groundwater Flow Directions
Groundwater Flow Rates/Contaminant
Migration Rates

General Discussions

SURFACE AND SUBSURFACE CONTAMINANTS
Contaminated Areas
CONCLUSIONS

Groundwater Flow

Contamination Sources

Origin of Some Contamination Unclear
Presence of Fine Grained Soils at
Sources

Contamination of Soils and Sediments

Potential Sources of Groundwater
Contamination

iii

24
24
27
29
33
36
36
48
48
48
48

48
49

49



Chapter No.

TABLE OF CONTENTS
(Continued)

" Contamination of Groundwater

Movement of Contaminants Off-Site
Sources and Extent of Groundwater
Contamination

RECOMMENDATIONS

Deeper Soil Sampling

Chemical Analysis

Significance of Freon-113 in Groundwater
Control Technology Development Program

DISTRIBUTION LIST

APPENDIX A: GC/MS CHEMICAL ANALYSIS
RESULTS BY TEST NAME

APPENDIX B: AQUIFER TESTING

iv

Page No.

49
50

50
52
52
52

52
52




L( . | '
— - f .
'

LIST OF TABLES

(83
P Table No. _ Page No.
2-1 Summary of Analytical Categories 4
R
P
| : 2-2 Summary of Samples Analyzed 5
g ' 2-3 Summary of Groundwater Sampling Notes 7
[
- 2-4 Cornhusker Army Ammunition Plant Soil
Sampling _ 9
2-5 ~ Documentation of Out-of-Control Data 12
4 2-6 Hubaux and Vos Detection Limits 14
: 2-7 Criteria for Listing in Tables 2-8
and 2-9 _ ' 15
2-8 Summary of Positive Results for
Groundwater 16
i
{ 2-9 Summary of Positive Results for Soils 17
r e 2-10 Summary of Notable GC/MS Results 20
o 2-11 Sources/References Reviewed by Envirodyne
_ "Regarding Freon Compounds 23
3-1 Aquifer Test ‘Results 28
;j 3-2 Shallow Horizontal Groundwater Flow Rates 32
L.
3-3 Explosives Cesspool or Leaching Pit Usage 34
[ 3-4 Load Line Production Information 35




Figure No.

2-1

3-1

LIST OF FIGURES

Manufacturing'and Waste Disposal Areas

Geologic Sections Across Hall County,
Nebraska

Water Table Contour Plot

Load Line 1 - Source Locations
Load Line 2 - Source Locations
Load Line 3 - Source Locations

Load Lines 4’and 5 - Source Locations

Ammonium Nitrate Area - Source Locations

Burning Area - Source Locations

vi

Page No.

25
30
37
38
39
40
41

42



S

)
RN S 1

t
'
i

CHAPTER 1
INTRODUCTION

On September 15, 1981, Envirodyne Engineers, Inc. (Envirodyne)
was contracted by Mason and Hanger-Silas Mason Company, Inc.

to conduct a preliminary environmental contamination survey of
the Cornhusker Army Ammunition Plant (CAAP), Grand Island,
Nebraska. As part of this survey, Envirodyne installed 33
groundwater monitoring wells and collected 33 groundwater

samples and 30 soil samples. These samples were analyzed for

a variety of known or suspected contaminants consisting of
explosives, anions and metals. Furthermore, a select number

of samples were subjected to gas chromatography/mass spectrometry
(GC/MS) screening to identify possible, unsuspected contaminants.

Previous submissions under this contract include:

1. Quality Control Report for Cornhusker Army Ammunition
Plant dated 24 November, 1981; presented the guality
~control plan and documented analytical methods and
certification data for water and soils.

2. Geotechnical Report, Interim Report Number 2 (DRXTH-AS-
CR-82140) , dated 30 March, 1982; presented information
regarding the soils, geology, hydrology and .groundwater
environment at CAAP.

3. Contamination Analysis Report, Interim Report Number. 3
(DRXTH-AS-CR-82147), dated 18 May, 1982; presented the
results of the chemical analyses of water, soil and
guality control samples.

Pertinent portions of these previous submissions are included

in this report. The objective of this report is to provide a
written narrative documenting the procedures and results of
Envirodyne's investigations at CAAP, and to present Envirodyne's
analysis of the groundwater contamination, both present and
future, resulting from industrial disposal practices at CAAP.
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CHAPTER 2
FIELD SAMPLING AND ANALYSIS

> B

SAMPLING LOCATION AND TYPES

haiade

The locations of the sampling sites are shown on Figure 2-1. The
monitoring wells sampled were shallow wells (average depth of
_ 9.8 meters) of solvent welded PVC construction. The wells were
: installed by Envirodyne's subcontractor, Southwestern Laboratories,
Inc., as part of this contract. All of the wells sampled were
installed using hollow stem augers with no fluids added during
the drilling. Small quantities of water (4 gallons) were added
to some of the wells during installation of the well screen/pipe
and backfill to help lubricate the space between the well pipe
: and the inside of the auger. The CAAP Geotechnical Report con-
E tains additional information regarding well construction.

oA

-

[ A shallow and a deep soil sample were collected at each of the

! cesspool/leaching pit sites shown on Figure 2-1. These were
sélected by USATHAMA personnel as being representative of 46
cesspools and 10 leaching pits at CAAP. The shallow samples
(0-46 cm) were collected with a soil spade, and the deep samples
(46-91 cm) were collected with a shelby tube. The groundwater

. - samples were collected directly from the discharge hose to a

P deep well submersible pump. All of the groundwater samples,

' except the fraction for volatiles analysis, were filtered in

the laboratory immediately upon receipt.

SAMPLE HANDLING

z' As samples were received from the field they were assigned

to lots according to the analyses required. Within each lot,
. every sample was assigned an analysis number. A method blank
{’ and blind control spike were inserted into each lot and
L. . assigned analysis numbers. :

PARAMETERS ANALYZED

The samples were analyzed for a variety of suspected contami-
nants. These contaminants can be grouped into four categories
which are shown in Table 2-1., Table 2-1 also indicates the
number of samples analyzed for each of the four categories.
Table 2-2 lists the sample point numbers and indicates the
category of analyses performed on these samples.

Complete tables of analytical results were previously
submitted as appendices to the Contamination Apalysis Report
and will not be duplicated here. These appendices are:
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Analytical
Category

1

TABLE 2-1
SUMMARY OF ANALYTICAL CATEGORIES

Parameter

Explosives:

2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene (2,6-DNT)

(TNT)

(2,4-DNT)

1,3,5-Trinitrobenzene (TNB)
1,3-Dinitrobenzene (DNB)

Nitrobenzene (NB)

Cyclotrimethylenetrinitramine

(RDX)

Anions:
Nitrate
Nitrite

Metals:
Aluminum
Lead

GC/MS Screening:
Acid
Base/Neutral
Volatiles

Groundwater Soil

33 30

7/ A0S

~lol

wibq
33 0
33 0
13 10



Sample Point

Wells:

G#1
G&2
G#3
Gk4
G#5
GH#6.
G#7
G#8
G#9
G#10
G#11
G#1l2
#13
G114
G#15
G716
G#17
G#18
G#19
G#20
G#21
G#22
G#23
G#24
#25
GE26
G#27
G#28
G#29
G#30
G#31
G#32
G#33

Soils:

£1 Top
#1 Bottom
$2 Top
#2 Bottom
#3 Top
#3 Bottom
#4 Top
#4 Bottom
#5 Top
#5 Bottom
#6 Top
£6 Bottom

- %7 Top

£¢7 Bottom
#8 Top

£8 Bottom
£9 Top

§9 Bottom
¥10 Top
#10 Bottom
#X1 Too
£11 Bottom
$12 Top )
$#12 Bottom
£13 Top
$13 Bottom
#14 Top
#14 Bottom
#15 Top
#15 Bottom

C e i e -
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2

-
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.H.ARY OF SAMPLES ANALYZEC

1
Explosives
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Anions
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3

4
GC/MS Screen
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Appendix A - Analytical Results by Site Identification
Appenaix B - Analytical Results by Test Name |
Appendix C - Quality Control Method Blanks by Analysis Mumber
Aprendix D - Qualityv Control Method Blanks by Test Name
Appendix E - Analytical Results for QC Spikes and GC/MS Surrogates
Appendix F - Control Data

Appendix G - Key for Chemical Test Name Codes

ANALYTICAL METHODS

Samples were analyzed using'the methods tested during the
certification process. These methods were presented in the
Quality Control Plan previously submitted. ' '

.FIELD SAMPLING PROCEDURES

Field sampling for the CAAP contamination survey was performed
January 6 through 12, 1982 by Rick Snarski and Dale Cira of
Envirodyne. KXirk Collamore of Mason and Hanger-Silas Mason
Company, Inc. was present during the field sampling. Soil
samples were collected from 15 locations, and groundwater
samples from 33 monitoring wells were taken. A detailed

log was maintained at each site, noting the date and time

of sampling along with pertinent information applying to each
particular site as described in the following methodologies.

Monitoring Wells

.Upon completion of drilling and development by Southwestern

Laboratories, Inc., the 33 monitoring wells were allowed to

set for a minimum period of two weeks. At the time of sampling,
measurements at each well included depth to water and total

well depth from top of highest edge of PVC pipe, volume of
standing water in well based on an eleven inch bore hole, and
amount of water required to be purged from each well to meet
the necessary five times volume removal rate prior to sampling.
These data are presented in Table 2-3.

Equipment used in the sampling included a three-inch submersible
electric pump, rubber hose, and gasoline powered generator.

A fiberglass tape measure with a steel popper was used to
determine the water table. The popper was used as a sounding
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: Table 2-3
~ SUMMARY OF GROUNDWATER SAMPLING NOTES

Depth to .-
_ G.W. from PVC Pipe G.W. Depth Well Depth Well Depth .Standing Calculated 5x o

Well Top of PVC Stick-up From Ground From Top of From Ground Water vol. of water Gallons Date
Number Pipe Above ground Surface PVC Pipe Surface =~ In Well In Drill Hole Purged Sampled

e e e e e e et e m e ———— Feet~--c-ommmm e e e Gallons—~--=c—ccccmacaao
Gl 17.06 2.83 14.23 32,92 30.09 15.86 167 165 1/12/82
G2 18.71 2,75 15.96 - 39.08 36.33 20.37 214 217 1/12/82
G3 18.40 2.75 15.65 29.46 26.71 11.06 116 127 1/12/82
G4 19.92 2.92 17.00 35.33 32.41 15.41 162 165 1/12/82
G5 18.17 2.75 15.42 30.79 - 28.04 12.62 133 135 1/10/82
G6 15.88 2.92 12.96 29.92 27.00 14.04 148 150 1/10/82
G7 16.63 2.92 13.71 29.92 27.00 13.29 140 142 l/10/82
G8 17.56 2.75 14.81 36.17 33.42 18.61 - 145 195 1/10/82
G9 19.63 2.67 16.96 31.50 28.83 11.87 125 127 1/12/82
Gl0 17.67 2.92 14.75 30.58 27.66 12.91 136 135 1/12/82
Gl1 19.02 _ 2.67 16.35 31.25 '~ 28.58 12.23 129 - 135 1/03/82
Gli2 20.31 2.71 17.60 .31.25 28.54 10.94 115 120 1/07/82
Gl13 21.00 2.50 18.50 36.00 33.50 15.00 158 158 1/03/82
Gl4 22,65 2.92 19.73 35.17 32.25 12.52 132 135 1/03/82
G15 22.02 2.58 19.44 35.00 - 32.42 12.98 135 142 1/07/82
Gle 23.08 2.50 20.58 32.00 29.50 - 8.92 . 94 97 1/07/82
Gl7 22,08 2.67 19.41 33.96 31.29 11.88 1125 127 1/07/82
Gl18. 21.71 2.75 18.96 36.00 33.25 14.29 150 165 1/07/82
Gl9 22.17 2.50 19.67 35.83 33.33 13.66 143 143 1/07/82
G20 23.71 2.83 20.88 34.75 31.92 1-.04 116 150 1/07/82
G21 20.00 2.75 17.25 36.33 33.59 16.33 172 173 1/06/82
G22 20,08 2.81 17.27 35.25 32.44 15.17 159 165 1/06/82
G23 21.19 2.67 18.52 35.96 33.29 14.77 /155 157 1/07/82
G24 20.04 ©2.67 17.37 33.33 30.66 13.29 136 143 1/06/82
G25 21.63 2.75 18.88 35.58 32.83 13.95 147 150 1/06/82
G26 25.85 2.67 23.18 40.79 38.12 14.94 157 157 ©1/08/82
G27 26.50 2.83 23.67 40.92 38.09 14.42 151 157 l1/08/82
G28 24.71 ' 2.75 21.96 39.58 36.83 14.87 156 157 1/08/82
G29 22.73 2.66 20.07 36.50 33.84 13.77 145 150 1/06/82
G30 23.48 2.67 20.81 34.63 31.96 11.15 114 110 1/06/82
G31 20.90 2.75 -18.15 35.83 33.08 14.93 157 165 1/06/82
G132 32,92 2.75 30.17 45.42 42.67 12.50 132 135 1/08/82
G33 23.00 2.67 20.33 36.17 33.50 13.17 : 138 142 1/08/82

All data taken from field notes. .
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device and made with a steel bolt with & 3/4 inch pipe fitting
fixed to the end to create a "popping" sound upon reaching
the water.

The discharge rate of the pump was determined during the purging
of the first well at 7.5 gallons per minute. This rate was

used to calculate purging time required to remove five times

the standing volume of water in the bore hole. All the wells
had high yields and at no time during purging did the wells

go dry. After the required purging time had elapsed, the

sample was taken directly from the rubber discharge hose and
placed in a 2.5 gallon glass jar. If volatile organic analyses
(VOA) were required, water was poured from the 2.5 gallon
container to the VOA vials. Samples for metal analyses were
filtered through a 0.45 micron filter, acidified, and placed

in a one-quart plastic cubitainer. Field filtering for metals
was performed only on samples collected on January 6 (see
Envirodyne notebook #319). The USATHAMA representative, Mr. Peter
Wirth, deleted the reguirement to field filter for metals on
January 7. Samples collected after January 6 were not filtered
in the field nor acidified. Instead, these samples were
filtered immediately upon receipt at Envirodyne's laboratory.
However, samples for metal anlaysis were taken directly from

the hose discharge and collected in one-quart plastic cubitainers.
These samples, along with the 2.5 gallon container, Wwere placed
in a cooler, iced for cold preservation and shipped via air
freight that evening to Envirodyne's laboratory. The pump was
rinsed with water from CAAP water supply well 3 between each

sampling site. .

Soil Sampling

Soil samples were collected from 15 locations (cesspools

and leaching pits). At each sampling site, three cores were
taken and combined to form a composite sample. The number
and depth of each sample was noted, as was the texture,

color, percent ground cover, and characteristics of each site.
The approximate size and depth of the cesspools and leaching
pits were also noted (see Table 2-4). At each soil site,.
samples were taken to a depth of 91lcm (S10 was taken to a
depth of 58cm). The 0-46cm and 46-91cm intervals were placed
in separate containers. The 0-46cm sample was taken by digging
a 40cm hole, cleaning the side, and shearing a soil slice

from the side of the hole with a long nose soil spade. At
many sampling sites the ground surface was frozen to a depth
of 10cm. The frozen ground was chopped away with a pick-ax
(chunks of the frozen ground were included in the sample).

The 0-46 cm interval sample was placed in a stainless steel
bucket and composited with the 0-46cm intervals from
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TABLE 2-4
CORNHUSKER ARMY AMMUNITION PLANT SOIL SAMPLING .
Soil Sample
Sample Dimensions Depth Date .
Site Description (feet) (cm) Texture (cm) Sampled Comments
sl Leaching Pit 60 x 50 A 0-46 0-46 silty clay loam 1/11/82 Composite of three samples o
(Line 4) =10 deep B 46-91 46~91 clay loam Ground frozen from 0-10 cm
s2 Leaching Pit 125 x 50 A 0-46 0-91 silty clay loam 1/11/82 Composite of three samples
(Line 4) =10 deep B 46-91
S3 Cesspool 12 dia. A 0-46 0-61 fine-medium sand 1/11/82 Composite of three samples
(Line 4) 215 deep B 46-91 61-91 sandy loam
sS4 Leaching Pit 50 x 40 A 0-46 0-91 sandy loam 1/11/82 Composite of three samples .
(Line 4) =10 deep B 46-91 Ground frozen from 0-20 cm ¥
S5 Leaching Pit 80 x 55 A 0-46 0-81 silty clay loam 1/11/82 Composite of three samples
(Line 5) =10 deep B 46-91 81-91 sand . Soil saturated at 20 cm
S6 Cesspool 6 dia. A 0-46 0-3 compacted sandy loam 1/11/82 Composite of three samples
(Line 5) 214 deep B 46-91 3-91 sandy loam Soil saturated
s7 Cesspool 8 dia. A 0-46 0-46 sandy loam 1/11/82 Composite of three samples
(Line 3) 18 deep B 46-91 46-91 fine-medium sand '
S8 Leaching Pit 110 x 50 A 0-46 0-91 silt loam 1/09/82 Composite of three samples
(Line 3) =10 deep B 46-91 Ground frozen from 0-5 cm
s9 Leaching Pit- 65 x 45 A 0-46 0-86 silty clay loam 1/09/82 Composite of three samples -
(Line 2) 210 deep B 46-91 86-91 fine-medium sand 1/09/82 Ground frozen from 5-10 cm
slo Cesspool 8 dia. A 0-16 0-46 silty clay loam 1/09/82 0-46 inches composite of three sampl.
(Line 2) 214 deep B 46-91 46-91 compacted sandy 46-91 inches compoiste of one sample YE®
gravel 2-5 second flame noticed
s11 Leaching Pit 110 x 75 A 0-46 0-71 silty clay loam 1/09/82 Composite of three samples
(Line 2) 12 deep B 46-91 Ground frozen from 3-8 cm
512 Leaching Pit 50 x 40 A 0-46 0-91 silty clay loam 1/09/82 Composite of three samples
(Line 2) 212 deep B 46-91 Ground frozen from 3-8 cm
S13 Cesspool 10 dia. A 0-46 0-91 mkdium sand 1/09/82 Composite of three samples
(Line 1) 212 deep B 46-91
sl4 Leaching Pit 70 x 20 . A 0-46 0-76 silty clay loam . 1/09/82 Composite of three samples
(Line 1) =8 deep B 46-91 76-91 medium~coarse sand Ground frozen from 0-10 cm
S15 Leaching Pit 40 x 30 A 0-46 0-91 silty clay loam 1/09/82 Composite of three samples
(Line 1) 10 deep B 46-91 : Ground frozen from 0-5 cm

\



- h Y
r ‘ s . C LB
L ; . vz
i

?f hole was cleaned out until an undisturbed soil surface was

S encountered. A 2 inch by 30 inch shelby tube was placed’ in
the hole and driven down to 91cm below the ground surface.

P The shelby tube was pulled out of the hole and labeled. Some

of the soil samples were extracted in the field and some were

stored on ice and brought back to Envirodyne's facilities

i to be extracted in the laboratory. As mentioned earlier, soil

samples were collected to a depth of 91lcm with the exception

of S10. At the 30-51lcm depth, a very compacted sand gravel

layer was encountered. Shelby tubes could not penetrate

this layer. A pick-ax was used in an attempt to break

through the layer. At approximately 58cm after a strike

with the pick-ax, a small flame appeared in the hole for

. approximately 2 to 5 seconds. The sampling effort ceased at

[ this point due to the potentially hazardous situation. The

- sample was taken from a depth of 46-58cm. Later, Mason and

- Hanger personnel collected a soil sample from the 46-91lcm interval

- at S10. This sample was analyzed rather than the sample from

the 46-58cm interval. Soil spades and the stainless steel

bucket were washed with approved water between each sampling

site.

QUALITY CONTROL

In each sample lot (see the Quality Control Plan for a
discussion of sample lots), a method blank inserted by the
analyst, a blind control spike inserted by the Field Quality
Assuirance, Coordinator (¥QAC) and, (periodically) a background
and a duplicate sample were included. The control spike was
[ﬁ prepared by adding the analyte of interest to background well

water or background soil. The concentration was the middle
level of the certification range. The same spike concentration
was analyzed in each lot so that these results could be

compared to a control chart to determine whether the analyses
were in control. Surrogates were used for GC/MS analyses.

I The control charts were constructed from all certification

! results for the spike level being used, controlling around
the mean found concentration plus or minus three standard

[ "deviations as the action limits. For water samples, both

, natural and standard water certificationresults were usually

- pooled to generate the control chart. However, for some
parameters, there was a matrix effect in the natural samples

' in which case only these results were used. Only natural

= ' sample data was used for soil/sediment control charts since

the standard (LAAP) soil data could not be pooled with the

CAAP natural data. Thus, the soil means were based on

only two values. :

10
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For each lot, the spike result was compared to the control
data generated by certification and any previous lots. As
long as the result was in control, this new value was added to
generate an updated mean and standard deviation. When the
result was not in control the FOAC was notified. The spike
was rerun and results were reviewed to determine whether the
sample was spiked incorrectly or the analysis was in error.
When it was determined that there was a problem involving the
analysis, the entire lot was rerun. If the problem was
isolated to the spike, the lot was usually not rerun; a lab
check standard was used to show that the analysis was in
control. For a summary of these situations, see Table 2-5.

In some cases it was necessary to certify new analysts by
having them run one set of spikes covering the range used
during initial certification. Their results were compared to
the mean found values of the original analyst and were reguired
to be within three standard deviations of that mean. The new
certification data was then pooled with the original data and

the control chart was developed.

The precision observed during sample analysis in most cases
was comparable to the precision observed during certification.
For parameters such as nitrate which showed greater variation,
one factor may have been differences in techniques for pre-
paring spiked samples. Durina certification, the analysts
prepared their own spikes, whereas the control spikes were
prepared by the FQAC and laboratory manager. Another differ-
ence was in the grouping of analytes in spike solutions. For
example, nitrate and nitrite were spiked and analyzed indivi-
dually during certification but were combined for sample
analysis. Sample analyses were also performed over a longer
period of time with other projects being analyzed in between
CAAP lots. Sample lots probably reflect a more realistic

data population than the certification data.

The accuracy during sample analysis generally compared
favorably with certification data. This is seen when the
accuracy (slope) values of various lots are compared. There
is very little change from one lot to another.

ANALYTICAL RESULTS

Data Reporting

Sample results are reported in Appendices A and B of the
Contamination Analysis Report. These are corrected concentration
values calculated by dividing the found concentration by the
accuracy (slope of the Hubaux and Vos linear regression line) .
All results were corrected; if the corrected result was below

11



Parameter Lot
Water
1,3-DNB B
1,3,5-TNB A,B,D
NO ;3 B
NO, A
B

Soil

Nitro-

aromatics A
l1,3,5-TNB A,B,C

TABLE 2-5
DOCUMENTATION OF OUT-OF-CONTROL DATA

Result

low

low

high

high

low

high

“high, low

Action

Lot was re-extracted and
reanalyzed

Lots rerun; rerun values low -
pooled certification data since
well data appeared to be an
abnormal population

NO,;- result low so Total N - NO, =
NO; wase high; controlled on check
standard :

Standard deviation was abnormally
small, result accepted by
USATHAMA

Problem with NO, converting
to NO3, controlled on lab check
standard

Used wrong solvent, lot rerun
with methylene chloride

Lots showed poor reproducibility,
results accepted by USATHAMA;
certification P&A used
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the Hubaux and Vos detection level, it was reported~as less
than the detection 1im;t. Otherwise, the corrected value
was reported.

Spiked sample results first had background concentration sub-
tracted and the recovered amount was corrected by the slope
and reported.

Detection Limits/Concentrations of Concern

Detection limits for gquantitative anlayses were calculated for
all parameters analyzed. These limits are shown in Table 2-6.
The limits were calculated using the Hubaux and Vos method
applied to the certification data. A natural sample was spiked
with analyte at 0, 0.5x, 1x, 2x, 5x, and 10x, where x was the
desired detection level. These spikes were anlayzed in dupli-
date on one day. The data was plotted using the Hubaux and Vos
computer program which plots a best fit linear regression line
as well as confidence bands. From this, the program calculates
the detection limits. If this value was less than the lowest
spike analyzed, the value of the lowest spike (0.5x) was used
for the detection level.

Appendices A and B of the Contamination Analysis Report contain
a large amount of data, most of which consists of negative
results (i.e., the analyte was not detected). For some analytes,
a certain detectablefconcentration is considered normal,

and would not be indicative of contamination. A list of
concentrations above which Envirodyne believes are important

to note for the parameters analyzed under this contract are

shown in Table 2-7. The values shown for the non-explosive
compounds were derived from the highest concentration found

in the background wells (G32 and G33) and the two background

soil samples collected for certification analyses (see Figure 2=1}) s
For the explosive compounds, we believe that their presence at
any concentration is worthy of note. All samples with positive
results (above the levels shown in Table 2-7) are listed in
Tables 2-8 and 2-9. Only the positive results for these samples

are shown.

GENERAL FINDINGS

Explosives, Anions and Metals

The results of the analyses for explosives, anions and metals as
summarized in Tables 2-8 and 2-9 and the GC/MS screening results
(Appendix A) portray groundwater underneath most of the CAAP
facility as generally clean of contamination. Groundwater at
some of the areas is contaminated. Oof the parameters analyzed

13



Nitrobenzene
2,4-DNT
2,6-DNT
1,3-DNB
1,3,5-DNB
2,4,6-TNT

RDX

"Nitrate

Nitrite
Aluminum

Lead

TABLE 2-6 _
HUBAUX AND VOS DETECTION LIMITS

Water Soil
2.1 1.8
0.90 1.8
0.68 1.5
2.2 2.0
1.9 5.2
1.2 2.0
9.6 12
0.89 mg/1 MR
0.61 mg/l NR

76 | NR

19 NR

values for water are ug/l except as noted.

Values for soil are ug/g dry weight.

NR = Not Required

14
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. ’ CRITERIA FOR LISTINGS IN TABLES 2-8 AND 2-9

= : Concentration in

f Water Soil/Sediment
Parameter (pg/1) (vg/g)

?: ~ 2,4,6-TNT pL (&) DL

- 2,4-DNT DL DL

| 2,6-DNT DL | DL

3 1,3,5-TNB | DL | DL

N 1,3-DNB DL | DL,
NB ' DL DL

- RDX . DL DL

L Nitrite DL Na (@)

B Nitrate 5,600 NA

= Leaé — DL NA

." Aluminum DL- NA

,

?_
nore: (@pr = Detection Limit

: NA = Not Analyzed

.

I

i
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TABLE 2-8
SUMMARY OF POSITIVE RESULTS FOR GROUNDWATER

Nvgri%)ir 2,4-DNT 2, 6-DNT 1,3,5-TNB . ~2,4,6-TNT RDX NOj Al

G7 - | 2.45 |

G9 | 15,400

Gl2 | o122

Gl6 3.29 | 1.58 T 115

G17 | | 13.7 9.20 83

G18 | | 83

o : |

G21 ' : | | 117 99

G22 | | 13.9 99.7 21,000

G23 12.4 2.0 352 5290 307 9,070 96

G24 | _ 323 150 9,740 _ ‘
G29 o | | 9,050 |

G33 31,400 -~ -96

Values are ug/l (ppb)
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s ' : TABLE 2-9

| |

: SUMMARY OF POSITIVE RESULTS FOR SOILS

soils = 2, 4-DNT TNB ~ INT 2, 6-DNT
N S1 Top 9.08 973 23,000
{ S1 Bottom 2.94 162 2,570
- S2 Top 36.7 2.49
j S2 Bottom 318 923
, S3 Bottom 13.4 - 167
i S4 Bottom 20.6 38.9
r S6 Top ' ~ 51.6
: S6 Bottom ' 34.2 2.31
S7 Top - 13.3
S8 Top | 26.3
. S9 Top _ 4,930
L S9 Bottom 2,300
‘o S10 Top - 92.3
e S10 Bottom . 12.3
{ S11 Top 9.79
L S12 Top 8.38 . 13,500 .
) 'S12 Bottom 26.3 1,110 38,000 | 3.82
| s14 Top - 1,000
S14 Bottom 19.6 76.5
-
f S15 Top 5,110
- S15 Bottom . 1,840

NOTE: Values are in ug/g dry weight.
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quantitatively, 2,4-DNT; 2,6-DNT; 1,3,5-TNB; 2,4,6-TNT; RDX;
NO3; and aluminum were found in varying concentrations. It is
important to note when reviewing these results that the
apparently high concentration of some parameters should not be
seen as evident of contamination from the CAAP facility. Well
G33, for example, is located upgradient from any potential
contamination source at CAAP, yet this well shows nitrate
concentrations of 31,400 ppb. This same well has an aluminum
concentration of 96 ppb. The high nitrate concentration

may be due to overfertilization of the predominantly agricultural
lands upgradient and/or the cattle feedlot operation in the
immediate area. The aluminum concentration of 83-122 ppb found
in seven of the 33 wells can also be considered as background
levels due to their relative positions to potential contamin-
ation sources.

Keeping this background data in mind, the results can be

more accurately interpreted. Of the twelve monitoring wells
with positive results, seven can be considered contaminated .
to varying degrees. Wells G9, Gl2, G18, G29, and G33 are listed
in Table 2-8 because of their high concentrations of nitrates
and/or aluminum. These wells have (at most) the background
concentration levels of these parameters as discussed earlier.
The most significant levels of contamination occur in Wells
G21, G22, G23, and G24 which are located just northeast and
downgradient from Load Line 1 in the east-central section of
the CAAP facility. Well G21 has concentrations of 117 ppb
RDX and 99 ppb aluminum. Well G22 shows a 13.9 ppb 1,3,5-TNB,
99.7 ppb 2,4,6-TNT and 21,000 ppb nitrates. The most clearly
contaminated well is G23 with 12.4 ppb 2,4-DNT, 2.0 ppb
2,6-DNT; 352 ppb 1,3,5-TNB; 5290 ppb 2,4,6-TNT; 307 ppb RDX;
9070 ppb nitrates; and 96 ppb aluminum. Well G24 has concen-
trations of 323 ppb 2,4,6-TNT and 150 ppb RDX, as well as
9,740 ppb nitrates. The other wells considered contaminated,
but to a lesser degree, include G7 with 2.45 ppb 1,3,5-TNB;
Gl6 with 3.29 ppb 2,4-DNT; 1.58 ppb 2,4,6-TNT; and G17 with
concentrations of 13.7 ppb 1,3,5-TNB; and 9.20 ppb 2,4,6-TNT.

Table 2-9 summarizes the resulting soil contamination. Fewer
parameters were analyzed in soils than in the groundwater,
focusing on explosives and the GC/MS screening. As a result,
all of the soil samples appear to be contaminated to some
degree with the exception of S5, S13, the top intervals of

S3 and S4, and the bottom intervals of S7, S8, and Sl11. The
most commonly occurring contaminant of the soil samples is
2,4,6-TNT, ranging from 2.31 to 38,000 ng/g which was found
in all of the contaminated soils. 1,3,5-TNB was also found
fairly often in ranges from 13.4-1,110 wg/g. 2,4-DNT was found
in two sites and ranged from 2.94 to 26.3 ug/g, while 2,6-DNT
was found in only one sample at a concentration of 3.82 ug/g.

18
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From reviewing the table it becomes evident that four sites are
severely contaminated. These include Sl with a 2,4-DNT concen-
tration of 9.08, TNB at. 973, and TNT at 23,000 ug/g in the upper
interval. The bottom interval has a somewhat lower concentration,
but is still considered high. S9 has a top interval concentration
of 4,930 wg/g TNT, and a bottom interval TNT concentration of

2,300 pyg/g. S12 appears to be the most severely contaminated

soil sampling site. The top interval has a 8.38 pg/g 2,4-DNT;
1,110 wg/g TNB; 38,000 ug/g TNT; and a 3.82 pgs/g concentration

of 2,6-DNT. Soil site S15 has a top interval TNT concentration

of 5,110 ug/g, and a bottom interval concentration of 1,840 ug/g
TNT. These results are discussed more thoroughly in Chapter 4

by specific areas in an attempt to correlate the potential sources
with the resulting concentrations in the associated wells.

GC/MS Results

The results of GC/MS analyses of waters and soils are
presented.in . Appendix.A of this report: 'GC/MS Chemical
Analysis Results by Test Name. The most significant result
of these analyses is the general lack of large numbers of
previously unsuspected contaminants in significant concen-
trations in the samples. The GC/MS screening results are
negative for the most part. Nearly all samples contain back-
ground levels (1-2 ppb) of several compounds which are also
seen in the laboratory blanks. These include such compounds
as benzene, toluene, trichlorobenzene, trichloroethane, pentane,
hexane and several phthalates. Methylene chloride and freons
are also observed in samples and blanks in the 10-30 ppb

- range. Some polynuclear aromatic compounds are seen in soil

samples at the low ppb level, but are not considered to be a
result of contamination.

Five compounds were identified, which by the concentration

and association with other contaminants, are considered

to be significant. These are summarized in Table 2-10 by

site. Included for comparison in the table are GC/MS

results for 2,4-DNT and TNT. Of interest is the apparent
positive correlation between the presence of 4-nitrophenol,
2,4-dinitrophenol and hydroxyazobenzene in certain of the soils
and waters and the presence of the known contaminants, 2,4-DNT
and TNT. Hydroxyazobenzene also appears in two soils (S6 and
S7) without apparent association with the nitrotoluenes.
However, the quantitative chemical analyses showed the presence
of small amounts of TNT and TNB in these samples (see Chapter 4).

Hydroxyazobenzene was identified by computer match of the mass
spectrum to the libraries of some 30,000 compounds on the GC/MS
system. This search incorporates an algorithm for selecting
the ten "best" matches of the unknown spectrum to the library

19
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Table 2-10
SUMMARY OF NOTABLE GC/MS RESULTS
| Compound (&)
Site 4 NP 24 DNP HAZOB DOAD Freon 113(b) 24 DNT 246 TNT
G6 2,500
G16 33.1 130 4.0
G22 16.0
G33 12.7
s1 40.2 625 . 12.8 12.3 166
S6 35.0
. 7.5
S7
s9 1.6 5.6 38.5
(a)4NP = Nitrophenol 24 DNT = 2,4-Dinitrotoluene

(b)

4_
24DNP = 2,4-Dinitrophenol

246 TNT

HAZOB 4-hydroxyazobenzene
DOAD Dioctyladipate
Freon = Freon-113 Trichlorotrifluoromethane

= 2,4,6-trinitrotoluene

Concentration units are in ug/l for waters, ug/g for soils

Only those results in excess of 40 ug/l are reported here.




spectra. Each of the matches is listed with an associated
similarity index which indicates how good the match is. 1In the
case of hydroxyazobenzene, as with most library searches, the
unknown spectrum was also visually compared to those of the
library matches, allowing the GC/MS operator to determine the
reasonableness of the match. In this case, the operator felt
that the hydroxyazobenzene match was not only the best, but

a good match. .

The presence of nitrophenols in association with explosives is
not unreasonable as these compounds could easily be by-products
of the nitration operations at CAAP depending on .the crade of
toluene used in the production process. Phenols are often found
as impurities in commercial-grade toluene and are, therefore,
available for nitration during the explosives production. The
presence of the hydroxy group on the benzene ring will lead to
substitution in the ortho- and para- positions, thus leading to
compounds such as 4-nitrophenol and 2,4-nitrophenol. In addition,
it is possible that the nitrophenols are also environmental
degradation products of the explosives themselves. The reason
for the presence of hydroxyazobenzene is not readily apparent
since the compound is not known to have been produceé or utilized
at the site. It is known that azobenzene can be produced by the
reduction of nitrobenzene by a relatively mild reducing agent
such asn Snt2. Therefore, it is postulated that the hydroxy-
azobenzene may be an environmental degradation product of

nitroaromatics.

The compound, dioctyladipate, was found in significant concen-
trations (130 ppb) in Well Gl6 along with hydroxyazobenzene and
DNT. However, it was also found in Well G33 without association
with explosives or other contaminants. Well G33 is.located
upgradient from any known source of on-site contamination.
Dioctyladipate is a commercial plasticizer, commonly blended
with other general purpose plasticizers such as bis(2-ethylhexyl)
phthalate for processing .polyvinyl chloride. It is also used

- as a solvent in glues such as those used for PVC. Therefore,

it is possible that the compound 1is. an artifact of well construc-
tion or sampling. However, its presence in only two wells and

at significant concentrations in Well Gl16 is not consistent with
this hypothesis. It is felt that the question of the origin of
dioctyladipate cannot be resolved with the existing data.

Additional information that would be helpful in resolving this
isstte would include the use of a more selective methcd for
analysis of these samples, information on whether the compound
was or was not used at the facility and analysis of samples
from the well construction materials. These latter samples
might include analysis of the glue as well as organic-free
water left in contact with PVC pipes for a period of time.
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Since the identification of this compound was made via library

- search on the GC/MS, it is felt that it may also be desirable

to use a more selective, quantitative method for this compound.
This may include the running of standard solutions of the com-
pound itself as well as the samples and sample spikes on the
same GC/MS system, thus eliminating any bias due to variations
in instrumentation (i.e., the instrument on which the library
spectrum was obtained versus that on which the samples are run)

or matrix (standards versus samples).

The final compound of interest is Freon-113 (trichlorotri-
fluoroethane). Freon-113 and other freons are present in a
number of wells at the 10-30 ppb level, but these levels are
considered to be analytical artifacts owing to the presence of
freons as refrigerants and as laboratory extraction solvents.
However, the level of Freon-113 in Well G6 is at too high a

level (2,500 ppb) to be a laboratory background artifact. 1In
addition, an unusual freon, trifluorodichloroethane, was found

in Well G6 at 31 ppb and was not detected in any other sample.
The well was re-sampled and re-analyzed and the results confirmed
the presence and concentration range of both compounds in Well G6.

We have reviewed the sources/articles listed in Table 2-11
regarding Freon-113 and could find no criteria data for the
toxicity of freon compounds in water or air. According to
Source 1 (Table 2-11), freon compounds generally do not have
acute high toxicities. We do not view the presence of Freon-113
in the groundwater at CAAP as posing any immediate health hazards.

-
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TABLE 2-11 - '

SOURCES/REFERENCES. REVIEWED BY
ENVIRODYNE REGARDING FREON COMPOUNDS -

American Industrial Hygiene Association, Hygienic Guide
Series, 1968.

Sittig, Marshall, Handbook of Toxic and Hazardous Substances,
Noyes Data Corporation, Park Ridge, NJ, 1981, pp.677-678.

Sittig, Marshall, Hazardous and Toxic Effects of Industrial
Chemicals, Noyes Data Corporation, Park Ridge, NJ, 1979.

USGPO, -Federal Register, Vol 45 (231), November 28, 1980,
pg.79328.

National Cancer Institute, Carcinogenic Technical Report
Series, No. 106, 1978, "Bioassay of Trichlorofluoromethane
for Possible Carcinogenicity," CAS No. 75-69-A, U.S. Depart-
ment of HEW, Bethesda, MD, Publ. No. (NIH) 28-1356.

Department of Transportation, Coast Guard, CHRIS, Hazardous
Chemical Data, October 1978. : :

‘Chemical Abstracts Service (CAS), Ninth Collective Index,

Vols. 76-85, 1972-1976, American Chemical Society,
Washington, DC, 1977.

CAS, Vols. 88-93, 1979-1981, American Chemical Society,
Washington, MO, various dates. '

Kirk-Othmer, Encyclopedia of Chemical Technology, 2nd

-

American Industrial Hygiene Association Journal; Index,
1978-1981.

American Conference on Governmental Industrial Hygienists,
Threshold Limit Values of 1980, American Conference of
Governmental Industrial Hygienists, Cincinnati, OH, 1980.

Sax, N. Irving, Dangerous Properties of Industrial Materials,
5th edition, 1979, Van Nostrand-Reinhold, New York.

Mockison, Frank W., ed., Occupational Health Guidelines

for Chemical Hazards, NIOSH/OSHA, U. S. Department of
Health and Human Services, U. S. Department of Labor,
Washington, DC, 1981. '

Patty, Frank, ed., Industrial Hygiene and Toxicology,
2nd edition revised, Interscience Publisher, New York,

1963. _
Callahan, Michael, "Water-related Environmental fate of

129 Priority Pollutants." Vol. II, EPA 440/4-79-029B,
1979, pp.62~1 to 62-8 and 63-1 to 63-8.
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N CHAPTER 3
HYDROGEOLOGY

£ AQUIFER DESCRIPTION

Soils at CAAP are developed from windblown Peorian loess
material deposited over Pleistocene age sands and gravel. Top
soil depths range from 30 to 60 cm, averaging 35 cm throughout
most of the plant site. This top soil is very consistent in
i : its make-up, being described as a dark brown to black, organic
: clayey silt to silty clay, with a sharp boundary at the under-
lying B horizon. The lower horizon varies somewhat over the
) plant from a dominantly light, yellowish-brown low plast1c1ty,
. silty stiff clay to lenses of light yellowish brown clayey
i ' silts. Generally, the fine grained horizons vary in thickness
from 1 to 3 meters, averaging about 3 meters. These upper
layers tend to thin out in an easterly direction where the
“alluvial sands become exposed at the surface. The entire
plant is underlain by alluvially deposited sand and gravels
of Pleistocene era, from 15 to 30 meters thick, generally
i poorly graded with little or no fines and are either grey or
{j light yellowish brown in color (see Figure 3-1). This sand unit
. is first encountered at the surface along the eastern boundary
: to as deep as 6 meters below grade near the northwestern boundary.
iﬁ In some isolated areas, this sand layer can be described as
A poorly sorted (well graded) containing a homogeneous mixture
of sand to pea-gravel sized particles.

This sand and gravel unit is the nrincipal supply of groundwater
for Hall County. At CAAP, its saturated thickness is reported

i to range from 15 to 30 meters (none of the wells installed

: under this contract fully penetrated the sand and gravel

) unit). This aquifer yields large gquantities of good quality
water. Yields from high capacity irrigation wells developed

in this aquifer have been measured at more than 4,000 liters

per minute. The agquifer receives most of its recharge from
local infiltration of precipitation and irrigation water.

At CAAP, the average recharge rate has been estimated to range
from 1 to 2.5 inches of water per year!, with the higher

rate corresponding to the eastern part of the plant where the

g sand unit crops out at the surface. The depth from the ground

‘ surface to the water table at CAAP ranges from 4 meters to slightly

over 9 meters.

" 1Bureau of Reclamation, Grand Island, Nebraska, Fred Otradovsky,
; personal communications, March 23, 1982.
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Figure 3-1 Geologic Sections Across Hall County, Nebraska (Sheet 1 of 2)

Reference: Keech.,C.F}'and V.H, Dreeszen, 1964, Availability
of ground water in Hall County, Nebraska: U.S.G.S, o g
Hydrologic Investigations Atlas HA - 131, . ]
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AQUIFER TESTING -
E )
Slug tests were performed by Envirodyne on ten of the
monitoring wells at CAAP. These included Wells G3, G7, Gl6,
Gl17, G22, G23, G24, G27, G30 and G33. The field procedure
consisted of rapidly lowering a solid slug of known volume
to the bottom of the well causing an essentially instantaneous
rise in the water level in the well. The rate at which the
water level returned to equilibrium was then measured and
recorded. The slug consisted of sealed sections of PVC pipe
filled with a mixture of sand and water. The maximum diameter
of the fittings used in sealing the pipe sections was less than
7.6 cm. Pipe section lengths were approximately 0.75 meters,
and two sections were made of 2.5-inch ID (nominal) pipe
and a third section was made of 2~inch ID (nominal) pipe. The
three pipe sections were wired together (end-to-end) to act as
a single slug (short sections were used for ease of transport).

The water level recovery was measured with a weighted float

to which was attached an appropriate length of fishing line.
After the initial water level measurement (static water level)
was made with a tape measure, the small weighted rubber float
was lowered into the well. After the float had stabilized,.

a very small crimp-type fishing weight was attached to the
fishing line at the level of the top of the well casing. The
float and fishing line were then removed from the well.

The calculated water level rise (from the displacement volume
of the slug) distance was measured down the fishing line from
the 'static water level mark, and this position was also marked
on the fishing line with a small fishing weight. The distance
between the two weights was divided into convenient intervals
and marked with a series of additional weights. The slug was
then lowered into the well, closely followed by the float.

As the flshlng weights passed the top of the well, the time
elapsed since the slug first entered the water was recorded
(it took less than three seconds for the slug to fully
submerge) .

This system enabled very precise and accurate measurements
to be made at close intervals, even though the water level
sometimes returned to equilibrium in less than 20 seconds
after an initial rise of 122 cm. The data from these tests
are included as Appendix B. Three tests were made at each
well, and as can be seen by the data, this method yielded
extremely reproducible results.

The recovery data was then analyzed using the curve matching
technique described by Papadopulos (1967). Since the aquifer
is not a confined aquifer, and the wells used for the tests
were not fully penetrating (assumptions for this method), the
results obtained (shown in Table 3-1) are not extremely
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’ TABLE 3-1
= . AQUIFER TEST RESULTS
i .
: Storage Coefficient
Coefficient of (based on type
. Well Number Permeability (cm/sec) curve matching¥*)
: 3 2.9 x 1072 10-10
o 7 6.3 x 10-2 - 10-8
16 7.6 x 1072 10-8
3 17 . 5.5 x 1072 10-3
.22 .. 5.9 x 1072 10-9

r _ :
L 23 8.7 x 1072 10-10

24 o 2.2 x 10°¢ 10-10

27 8.2 x 1072 10-7

30 ' 9.7 x 107% 10-9
i 33 1.3 x 107? ' ' 10-5
—
B |
- * Actual storage coefficient for an unconfined aquifer would be
B >10-1, '
-
{

i

e
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accurate and should tend to describe a more permeable soil

than is actually present, However, since the soils are so highly
permeable, well interference effects may be significant, which
would tend to skew the error in the opposite direction,
especially for the initial readings. However, since the latter
portion of the data curves match the type curves fairly well,
Envirodyne believes that the results shown in Table 3-1 are
fairly accurate.

GROUNDWATER FLOW DIRECTIONS

As shown by Figure 3-2, the water table gradient throughout
CAAP is relatively uniform, ranging from a high of 0.0017
(0.17 percent) to a low of 0.0007 (0.07 percent). These
gradients are low probably because of the permeable nature of
the soils and the low topographic relief in the general
vicinity of CAAP. The horizontal coefficient of permeability
of some of the more permeable gravel zones is reported to be
as high as 670 feet per day? (2 x 10-! cm/sec). The low
topographic relief combined with the permeable soils also
suggests that a relatively high percentage of the precipitation
soaks into the ground and recharges the shallow aquifer. As
described earlier, this is especially true in the eastern
portion of the plant where the permeable sands crop out at
the surface.

Except for the water supply wells, there are apparently no
major groundwater discharge areas at CAAP. This means that
there is diffuse groundwater recharge occurring throughout

the plant. There probably is, therefore, a slight vertitcal
component to the direction of groundwater flow in the down
direction throughout the plant. This vertical component

of the flow vector is probably stronger in the vicinity of

the sandy soil outcrop band, and slightly lower in the western
portion of the plant where the surficial fine grained soils
are generally thicker.

GROUNDWATER FLOW RATES/CONTAMINANT MIGRATION RATES

Horizontal groundwater flow velocities in the sand and gravel
aquifer at CAAP can be estimated by a variety of methods.

The deeper, gravelly zones are more permeable than the
shallower, more sandy zones. These more permeable zones

seem to be well interconnected as indicated by the reported
high capacity well yields. Since there appears to be no
confining layer between the shallower sandy zones (typically
tapped by the monitoring wells at CAAP) and the deeper

2Bureau of Reclamation, Grand Island, Nebraska, Personal
Communication, March 15, 1982.
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2 gravelly zones, Envirodyne believes that the horizontal .

B hydraulic gradients within the gravelly zones are essentially

, the same as the water table gradient shown by the water levels
i in the monitoring wells (Figure 3-2). If this is true, the

e horizontal flow velocities in the more permeable gravelly zones
would be higher than in the less (though still highly) permeable
sandy zones. The differences in the flow velocities would be

; proportional to the differences in porosity and the coefficient
L of permeability.

i " The aquifer tests were conducted on the shallow monitoring
v wells and, therefore, the test results probably reflect the
permeabilities typical of the shallower, sandy zones. By
. applying Darcy's Law to these test results as shown in Table 3-2,
P it appears that the horizontal flow velocities in the sandy
zones at CAAP range from 23 to 120 meters per year. For the
gravelly zones, the Bureau of Reclamation has estimated that
the coefficient of permeability might be 2 x 10~ !cm/sec, or
slightly greater than the most permeable soil tapped by a
monitoring well (1.3 x 107 'cm/sec). With the same estimate
of effective porosity as that used in Table 3-2 the range of
- groundwater velocities within the gravelly zones, as reflected
by the variations in the water table gradient, would be from

123 to 252 meters per year.

An alternative method for determining the flow velocity in

the upper portion of the sand and gravel aguifer would be to

% determine the maximum contaminant migration rate from the results

&3 of the sampling and analysis program. Utilizing this method
requires that several assumptions be made which may not be

- valid. In order to employ this method, it must be assumed that

L; some unique compound/analyte has a known point of origin, that

i it migrates at the same rate as groundwater, and that the

- time is known at which it was first introduced into the ground-

. water flow system. - As groundwater.contaminants at CAAP, the

lb explosive compounds TNT and RDX have several known points of

origin. Based on the water table configuration, the presence

of these compounds in some of the wells can be confidently

linked to certain cesspools and leaching pits, and the dates

that these cesspools and leaching pits were first put into use

are known. Since some of these leaching pits and cesspools

have been excavated into the sand and gravel unit to within

2 to 3 meters of the present water table, it can safely be

_ assumed that these explosive compounds were introduced into

L the groundwater flow system within the first year of operation.

. ‘The assumption that cannot be validated is that these compounds

migrate at the same rate as the groundwater. If this assumption

is valid, the groundwater flow rate determined by the following

.analysis is probably very accurate.

.ot ——
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i TABLE 3-2

SHALLOW HORIZONTAL GROUNDWATER FLOW RATES

r Horizontal ‘

= Coefficient Water Table Horizontal

(. Well Permeability (K) Gradient (i) Flow Rate (v) (a)
Number cm/sec meters/yr (dimensionless) (meters/year)

5 G3 2.9 x 1072 9,100 0.0011 29

_ G7 6.3 x 10-2 20,000 0.0008 46

- G16 7.6 x 1072 24,000 0.0011 73

" G17 5.5 x 1072 17,000 0.0011 52

r G22 5.9 x 1002 19,000 10.0014 73

' "G23 8.7 x 10™2 27,000 0.0012 97

f G24 2.2 x 1072 6,900 0.0012 23

L- G27 8.2 x 1077 26,000 : 0.0008 64

- G30 9.7 x 10-? 31,000 0.0014 120

[} ~ G33 1.3 x 1071 41,000 0.0007 79

- NOTES: (a)v =._}§i_
- n., where V, K and i are as defined above, and n is the
estimated effective porosity, estimated at 0.35 for all

ten calculations.
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Well G24 contains both TNT and RDX. in significant concentrations
(323 and 150 pg/1 respectively). It is located directly down-
gradient from both leaching pits S14 and S15 (Figure 3-2), and
lies 1,500 and 1,600 meters, respectively, away from these pits.
Both pits have been excavated into the sand and gravel unit to
within 2 to 3 meters of the water table. RDX was first used in
this area (Load Line 1) in 1950. Therefore, by 1982 the RDX
found in Well G24 had to migrate at an average rate of at least
1,500 meters/32 years = 47 meters/year. Since the RDX concen-
tration in Well G24 is relatively high, the contaminants have
undoubtedly migrated beyond Well G24, and, therefore, the actual
groundwater flow rate is probably significantly greater than

47 meters per year.

Well G1l8 is directly downgradient from leaching pit S8 and
cesspools 26, 27, 28 and 29 (see Figures 4-3 and 3-2), at a
distance of about 1,500 meters. Leaching pit S8 was first put
into operation in 1966, but the cesspools were all used during
World War II activities (see Tables 3-3 and 3-4), representing

a maximum time lapse of 40 years for migration to occur. Well
G18 did not contain detectable concentrations of either TNB, TNT
or any other explosive (eg. RDX). Therefore, either the migra-
tion rate for TNB and TNT has been less than 37 meters/year or
the contaminants have dispersed to the point that their concen-
tration in the aquifer at Well G18 is below the detection limits

(see Table 2-6).

Well G17, -located approximately 350 meters downgradient from the
cluster of cesspools and leaching pit S8 contains low concentra-
tions (13.7 and 9.20 ug/l) of both TNB and TNT (respectively).
It is also approximately 425 meters directly downgradient from
cesspool 30, which has the same history of use as cesspools 26
to 29. Any single cesspool or combination of these cesspools
could be the source of the contamination in Well G17, thus
indicating a minimum contaminant migration rate of about 9 meters-
per year. .Therefore, the horizontal migration rate of freely
migrating contaminants (i.e., the groundwater flow rate) in the
vicinity of Load Line 3 can fairly confidently be bracketed
between 37 meters per year (as calculated between leaching

pit S8 and Well G18) and 9 meters per year (as calculated
between leaching pit S8 and Well G18). This range agrees
fairly well with the range of flow rates shown in Table 3-3.

GENERAL DISCUSSIONS

The shallow aquifer at CAAP is a highly yielding, generally
unconfined sand and gravel unit of fluvial origin, which pro-
duces most of the groundwater in Hall County. It is overlain

by fine grained eolian deposits. Groundwater in this aquifer is
flowing to the northeast at a rate of between 29 and 120 meters/
year as calculated based on the results of aquifer testing. This
velocity range is generally confirmed by the analytical results.
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Cesspool or Leaching
Pit (Number) (D)

-

TABLE 3-3

EXPLOSIVES CESSPOOL OR LEACHING PIT USAGE(a)

Facilities Used During

Cesspool or Leaching

Facilities Used During

NOTES:

World War II  Korea  Vietnam Pit (Number) (P) World War IT Korea  Vietnam
1 X X X 29 X X
2 X 30 X X
3 X 31 X X
4 X X X 32 X
5 X 33 X X X
6 X X 34 X
7 X X 35 X X
8 X. 36 X
9 X 37 X X X
10 X 38 X X X
11 X 39 X X
12 X X X 40 X X X
13 X X 41 X X Pt
14 X X 42 X X X
15 X X 43 X X
16 X Unknown 44 X X
17 X X X 45 X X
18 X X X 46 X X
19 X X X 47 X
20 X X X 48 X X
21 X 49 X X
22 . X X X 50 X X X
23 X X 51 X
24 X X 52 X X
25 X ' 53 X X X
26 X X 54 X X
27 X X 55 X X X
28 X * X 56 X X

(a) From Mason & Hanger - Silas Mason Company, Inc., CAAP, Grand Island, NE, July 1982.
(b) Numbers 1-15 conform to numbering system for soil samples taken by Envirodyne.
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TABLE 3-4
ii ’ LOAD LINE PRODUCTION INFORMATION :
; Explosive (s)
i Period of Activity Item Description . Fillers
i-.
World War II:
oo
' Line 1 1,000 1lb bomb, 105MM projectile TNT, AN
Line 2 1,000 1b bomb TNT, AN
‘Line 3 1,000 1b bomb TNT, AN
5 Line 4 (Produced for only 2-3 months) TNT, AN _
: Line 5 Boosters and Supplementary Charges : TNT, Tetryl
» ' Unknown Locations 2,000 1b bomb; 90, 220 and 260 1b TNT, AN; TNT
fragment bombs
[
[ Korea:
. Line 1 3.5 inch rocket TNT or Comp B
i
f- Line 2 3.5 and 4.5 inch rockets TNT or Comp B
- Line 3 None None
Lf Line 4 155MM projectile ' TNT
Line 5 Fuses (M404Al and M404A2, M52A1B1) Tetryl -
r; Vietnam:
L - Line 1 M117 bomb TNT, AN, AL
r Line 2 M117 bomb _ TNT, AN, AL
I Line 3 M117 bomb, MK 82 bomb TNT, AN, AL
_ Line 4 Mé64, M65, M117, MK 82 bombs; TNT, AN, AL
i 8 inch projectile
Line 5 Mines and Canisters (XM45, XM41, RDX and Lead
XM41El, XM65, CDU 4/B, CDU 14/B) Azide
NOTES: (a)From Mason and Hanger - Silas Mason Campany, Inc., CAAP,

Grand Island, NE, July 1982.
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CHAPTER 4
SURFACE AND SUBSURFACE CONTAMINANTS

CONTAMINATED AREAS

Table 2-8, as discussed ,in Chapter 2, indicates that there are
several areas at CAAP where shallow groundwater has been con-
taminated. By comparing this table with the GC/MS results,
Figures 4-1 through 4-6, and the water table map (Figure 3-2),
the most likely source of the contamination can often be

determined.

In this section, a discussion of the data is presented. This
includes a review of the significance of compounds detected and
attempts to relate the data between wells and possible contam- .
ination sources.

Most of the wells appeared to be clean. Several samples contained
low levels of aluminum (=100 ppb), but this level was also seen

in Well G33 (which is upgradient from all sources) and in the
water supply well used during certification. ©Nitrate was ob-
served in a few wells not showing any other contamination;

this is probably due to over-fertilization rather than migration
of explosives. Well G33 contained the highest concentration

(31 ppm as nitrogen) which, based on the slope of the water

table, is from sources outside the installation. GC/MS data

for .the wells was similar. Nearly all samples contained back-
ground levels of several compounds which are seen in lall blanks.
These include benzene, toluene, trichlorobenzene, trichloro-
ethane, dichlorodifluoroethane, pentane, hexane and the

phthalates at about one to two ppb. Methylene chloride is observed
in samples and blanks at 10 to 30 ppb, and freon is often seen

at 10 to 20 ppb. Some of the polynuclear aromatic compounds

are typically seen in soil samples at one ppb or less, and .

the presence of two or three of these is not considered
significant at these low levels.

When reviewing the GC/MS library search data, it should be kept
in mind that the qguantifications are only approximate and the
compound listings are only probable hits, not definite identi-

fications. -

Load Line No. 1 (Wells G22, G23, G24; Soils 513, s14, S§15)

Well G22 contained TNB (14 ppb) and TNT (100 ppb) as well as
nitrate (21 ppm). Well G23 showed TNB (352 ppb), TNT (5,300
ppb) , RDX (307 ppb), both DNTs (total 14 ppb) and nitrate

(9 ppm). TNT (3 ppb) and RDX (150 ppb) were seen in Well G24,
at the eastern edge of the installation.
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The cesspools in the vicinity of Cesspool 13 (41-47 on

Figure 4-1) are suggested as the probable source of the con-
tamination in Well G22. They are upgradient from Well G22 and
within the proper distance (see Chapter 3) from the well.

Leaching Pits 14 and 15, and the cesspools around them, are
suggested as the most likely sources for the contamination in
Wells G23 and G24. Both leaching pit sites contain TNT (shallow
samples: S14 - 1,000 ppb, S15 - 5,100 ppm; deep samples: S14 -
76 ppm, S15 - 1,800 ppm) and S14 contains TNB in the deeper
sample (20 ppm). No significant GC/MS compounds were detected
in 813 and S14; no GC/MS analyses were performed on S15. It is
probably that Well G22 is contaminated from a different source
than Wells G23 and G24 since no RDX was observed in Well G22,.

"The well placement and water table gradient support this theory.

Load Line 2 (Wells G9, G1l0, G20, G2l; Soils S9, S10, S11, S12)

The only contaminants observed in these wells were nitrate

(15 ppm) in Well G9 and RDX and aluminum in Well G21. Since
Well G9 is beyond the minimum migration distance from the line
and no other contaminants were found, it is likely that the
slightly elevated nitrate content is due to over-fertilization
rather than CAAP manufacturing activities. Wells G1l0 and G20
appear to be clean. A few compounds were detected in the GC/MS
library search of Well Gl1l0 but appear not to be significant.
Traces of acetone and di-tert-butyl-cresol (DTB4C) were seen
during the library search. The trace of acetone is probably
due to the analytical procedure in which it is used for the
cleaning of glassware. The presence of a cresol compound is
also felt to be insignificant due to its presence in only
upgradient background wells. 1Its presence due to the sampling
procedure is possible as this type of compound is used as an
antioxidant in resins and plasticizers. Based on migration
time, flow direction and soil contamination, Leaching Pit 12
and the cesspools around them (34-39 on Figure 4-2), are the
most likely source for RDX in Well G21. No GC/MS analyses were
performed on Wells G9, G20 or G2l1. As discussed in the Geotech-
nical Report, Wells Gl8 and Gl19 are not downgradient from any
of the cesspools or leaching pits. ‘

All four soil sites were contaminated with explosives. Leaching
pit 12 had the highest level of contamination with 13,500 ppm
TNT in the upper portion and 38,000 ppm TNT in the bottom portion.
TNB (1,100 ppb), 2,4-DNT (26 ppm), and 2,6-DNT (4 ppm) were also
present in the deeper soil; 2,4-DNT (8 ppm) was detected in the
upper soil. Leaching pit S$9 showed the next highest concen-
trations of contaminants with TNT at 4,900 ppm in the upper
layer and 2,300 ppm in the lower layer. GC/MS analysis of
leaching pit S9 also showed DNT isomers, hydroxyazobenzene,

and 4-nitrophenol at low (2 to 6 ppm) levels. The latter two
compounds appear in samples showing high levels of explosives
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and there seems to be a correlation among the compounds (no
GC/MS analyses were performed on leaching pits S11 and S12).
Cesspool S10 contained a lower level of TNT (92 ppm). The
library search confirmed the presence of TNT in the cesspool.

Load Line 3 (Wells G4, G9, Gl0, G16, G17, G1l8; Soils S7, S8)

Wells G4 and G18 were not contaminated; Well G9 was discussed
under Load Line 1 (contained nitrate). Well Gl16 contained
2,4-DNT (3.3 ppb) and TNT (1.6 ppb) as well as the compound,
hydroxyazobenzene (33 ppb). Dioctyladipate, a plasticizer,
was seen at 130 ppb and may or may not be another indication
of contamination as indicated in discussions in Chapter 2.

The most likely sources for the contamination in Well G116 are
Cesspools S7 and S25. These cesspools were excavated into the
permeable soil and are more directly upgradient from Well G116
than the other possible sources. Cesspool S7 contained TNT
(13 ppm), hydroxyazobenzene (7 ppm), and several polynuclear
aromatics in the shallow sample. These were detected at trace

-levels (0.1 to 0.3 ppm) but there were more compounds present

than in other samples.

Well G17 is directly downgradient from Cesspool 30 and contained
explosives. The sample from Well Gl1l7 contained 14 ppb of TNB
and 9.2 ppb of TNT. Since this well is relatively near Leaching
Pit S8 and only slightly southeast of the 20° wide theoretical
contamination plume originating at S8, Leaching Pit S8 and
Cesspools 26-29 are other possible sources of the contamination
found in Well Gl17. Leaching Pit S8 contained TNT (26 ppm) as
well as several unidentified compounds observed during the
library search at low levels in the shallow sample.

Load Line 4 (Wells G3, G4, G9, Gl2, G13, Gl4, G15, Gl6; Soils
S1, S2, S3, S4) -

Wells G4, G9 and Gl6 were previously discussed. The other wells
were not contaminated. The only well analyzed by GC/MS was G1l3.
The library search showed low (<10 ppb) levels of two alcochols
which are probably not related to any installation source. The
wells probably show no contamination because the leaching pits
and cesspools may not have been excavated into the permeable
soil. The fine grained soil in the bottoms of the leaching

pits may have limited the quantity of contaminated water which
reached the water table.

High concentrations of TNT (23,000 ppm), TNB (1,000 ppm), and

2,4~dinitrophenol (600 ppm); and lower concentrations of 2,4-DNT
(9 ppm), 4-nitrophenol (40 ppm), hydroxyazobenzene and a DNT
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isomer were observed in Leaching Pit S1. Leaching Pit S2 con-
tained TNT and TNB at lower levels. TNT and TNB were found
in the lower portions of Cesspool S3 and Leaching Pit S4. The

GC/MS library search detected no significant compounds; the
diacetone alcohol is a by-product of the extraction procedure. .

Load Line 5 (Wells G26, G27, G28, G9, G10, G17, G18, G1l9, G21;
Soils S5, S6)

The first two wells (G26 and G27) are located near the line but
are not located directly downgradient from the potential sources.
Well G28 is downgradient from Cesspool 24, but nothing of any
significance was detected in these three wells.

Wells G9, G110, Gl8 and G21 were discussed in previous sections.
These are closer to other sources of contamination and more
likely contaminated by these sources than the leaching pit
and/or cesspool in Line 5. Well G19, which is located way
beyond the estimated minimum migration from Cesspool S6, did
not contain any explosives. The GC/MS analysis showed low
levels (<10 ppb) of fatty acids or esters and di-tertbutyl
cresol which was seen in other wells (see discussion of Load
Line 2). Well G1l7 is downgradient from both Leaching Pit S5
and Cesspool S6, but as discussed earlier, Leaching Pit S8 is
a more likely source of the contamination found in Gl7.

The soils samples from Leaching Pit S5 did not contain any
explosives, and no compounds of interest were seen in the
library search. A siloxy compound (DBTSPY) and diacetone
alcohol were probably introduced during the extraction or
analytical procedure. Dimethylpolysiloxane is sometimes _
observed as a bleed-off compound when chromatography columns
incorporating a methyl silicon rubber phase are used. 1In
addition, siloxy compounds can be introduced through the
silicon rubber septa used in the injection port of a gas
chromatograph. Diacetone alcohol commonly appears when
acetone is used in the soxhlet extraction of soils where

it undergoes aldol condensation.

The soils samples from Cesspool S6 contained TNB, TNT and a
small amount of hydrox yazobenzene. Other compounds detected

in the GC/MS library search include diacetone alcohol

(a by-product of the extraction), ethylhexadiene, cyclopentane
carboxaldehyde and several unidentifiable peaks. The identified
peaks are not considered significant in terms of contamination.
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Ammonium Nitrate Area (Wells G25, G29, G30, G31)

Wells G29, G30 and G31 border the area on the north, northeast

and east, respectively, with G25 located about 1,000 meters
northeast (downgradient) along the border of the installation.
Well G29 contained 9 ppm of nitrate which may be due to over-
fertilization or is originating from the off-site source for

G33. No GC/MS analyses were performed on this well or G31l.

The GC/MS results for G25 and G29 showed no compounds of interest.

Burning Area (Wells G2, G5, G6, G7 and G8)

Wells G2 and G6 are located downgradient from the area. Well G2
was clean, showing only background levels of GC/MS priority pol-
lutants and a trace of di~tert-butylcresol (probably sampling
contamination - see discussion of Load Line 2). However, Well G6
at the northeast corner of the area contained a large amount
(2,500 ppb) of Freon-113 (trichlorotrifluoroethane) and trifluoro-

- dichloroethane (31 ppb), an unusual type of freon. The low levels

of Freon~113 observed in most of the samples were probably due to
laboratory contamination since this freon is used as a cleaning
solvent. The Freon-113 level in Well G6 1is much higher than in
any other sample, however, and it is doubtful that all of it
could be attributed to laboratory contamination. To verify the
sample contained freon, the well was re-sampled and analyzed for
Freon-113 and trifluorodichloroethane. This analysis confirmed
the presence of a high concentration of Freon-113 along with a
small amount of the trifluorodichloroethane. The second freon
compound may be an impurity of Freon-113. Freon is used as a
commercial refrigerant, an aerosol propellant, a blowing agent
for plastic foams, and in anti-personnel mines disposed of at
the Burning Area. There was also a small amount (4 ppb) of a
compound identified as dihydrobenzopyran in Well G6. However,
the library match is not very good.

Wells G5, G8 and G7 are located at the northwest, southwest and
southeast corners of the burning area, respectively. No explo-
sives were detected in G5 or G8 and none of these wells were
analyzed by GC/MS. Well G7 contained some TNB (2.45 ppb), most
likely from the burning ground.

Wells Not Associated with Sources (Wells Gl, Gll1l, G32, G33)

These wells are located at the northwestern, western, south-
western and southern borders of the installation. With the
possible exception of Gl, they are generally upgradient from
any potential source of contamination. Gl, Gll and G32 are
free of explosives. Well Gll1 was analyzed by GC/MS and the
library search showed only trace amounts of several compounds
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similar to those seen in other wells, and considered artifacts
of the sampling and analysis procedure or background and not
related to industrial activities at CAAP.

Well G33 contained 31 ppm of nitrate as well as a small amount
of di-tertbutyl cresol tetrahydrofuran, and dioctyladipate

(12.7 ppb). The nitrate is probably coming from a feedlot or
other off-site source. The other compounds are probably con-
taminants introduced during sampling or by well construction
materials. However, dioctyladipate was found only in one other
well (16) where it was associated with contamination by 2,4-DNT,
4-hydroxyazobenzene and TNT. Therefore, it presence in G33
should not be dismissed as an artifact.
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CHAPTER ' 5
CONCLUSIONS

GROUNDWATER FLOW SYSTEM

Groundwater in the shallow sand and gravel aquifer at CAAP flows
to the northeast. The direction of flow is very uniform across
the site with only a few minor variations. The rate of flow
appears to range between 29 and 120 meters per year. This means
that groundwater contamination near the northern 'and eastern
boundaries of the plant will migrate off-site more quickly than
contamination located further south and west.

CONTAMINATION SOURCES

Several of the leaching pits and cesspools do not presently
have monitoring wells located directly downgradient from them.
This means that it cannot presently be determined whether
groundwater contamination is a general problem at CAAP, with
contamination plumes extending downgradient from nearly every
leaching pit and cesspool, or if groundwater contamination is
limited to a few, localized areas.

ORIGIN OF SOME CONTAMINATION UNCLEAR

-

More than one interpretation can be made of the groundwater
contamination data, especially for wells located east and north
of Load Line No. 1. Depending on the angle of dispersion of
the contaminants and the exact rate and path of movement, the
theoretical contamination plumes extending from the leaching
pits and cesspools in Load Line 1 overlap in the vicinity of
the contaminated wells. The exact source or sources of the
contamination, therefore, cannot be determined.

PRESENCE OF FINE GRAINED SOILS AT SOURCES

Based on the lack of contamination found downgradient from
sources in Load Lines 4 and 5, it appears that the generally
thicker fine grained soils in this vicinity of CAAP were effec-
tive in limiting the quantity of contaminated water that entered
the shallow aquifer from the leaching pits and cesspools locatec
in these load lines. Some contaminated water from these leaching
pits and cesspools probably entered the shallow aquifer due to
their configuration and method of operation. However, the
quantity of contaminated water was apparently small enough to
allow dilution and natural dispersion to prevent contamination
of the aquifer from these sources.
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CONTAMINATION OF SOILS AND SEDIMENTS

The analytical results show that the soil in the bottoms of
most cesspools and leaching pits are contaminated with explo-
sives, their manufacturing by-products and their environmental
degradation products (Tables 2-8 and 2-9). No significant
contaminants were found in Leaching Pit S5 (Load Line 5) and
Cesspool S13 (Load Line 1). Some of the soil samples showed

‘contaminant concentrations increasing with depth, where at

other sites, contaminants decreased with depth. Since a
reverse contaminant gradient was demonstrated at several
locations, the lack of detectable shallow contamination does
not preclude the possibility of deeper contamination.

POTENTIAL SOURCES OF GROUNDWATER CONTAMINATION

In general, it can be concluded that these cesspools and leaching .
pits, during past active operation, have served as point sources
for groundwater contamination and have the potential for con-
tinuing to do so during the current inactive status.

The geometry of the leaching pits is such that they would tend

to collect precipitation. This precipitation is then available
to leach contaminants out of the contaminated soil and transport
these contaminants into the groundwater flow system. Vegetation
growing in pit bottoms would tend to decrease the quantity of
water available for leaching through transpiration. This effect
would be enhanced by the higher moisture retention capacity of
fine grained soils present in the bottoms of most of the leaching

pits.

The relative size and geometry of the cesspools are such that
they would tend to collect less precipitation than the leaching
pits. Most of the precipitation collected probably leaches
through the contaminated soil and recharges groundwater since
evapotranspiration from the bottoms of the cesspools is probably
negligible. Therefore, it is believed that the contaminated
soils in the bottoms of the leaching pits and cesspools may be
acting as a continued source of groundwater contamination,
although at a much reduced rate compared to the probable rate
which occurred during operation of these areas.

CONTAMINATION OF GROUNDWATER

It can be concluded that the shallow aquifer at CAAP has been

‘contaminated by past manufacturing activities. The analytical

results show that a number of the monitoring wells at CAAP have
significant levels of contamination from explosives, their
manufacturing by-products and their environmental degradation
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products (Tables 2-8 and 2-9). Wells in which significant

fﬁ- levels of these contaminants were found included Wells G7, G9,
45 Gl2, Gleé, Gi7, G118, G21, G22, G233, G24, G29 and G33. 1In addi-
tion, a significant level of Freon-113 was found in Well G6 by

MOVEMENT OF CONTAMINANTS OFF-SITE

It is concluded that groundwater contamination has moved off-site
at one location. Well G24 at the eastern boundary of the facility
showed a concentration of 323 yg/1 TNT and 150 ug/l RDX,

T

SQURCES AND EXTENT OF GROUNDWATER CONTAMINATION

- Some of the cesspools and leaching pits in Load Lines 1, 2 and 3
have contaminated the shallow aquifer with explosive compounds.
The cesspools and leaching pits in Load Lines 4 and 5, and in

{ the ammonium nitrate area have apparently not contaminated the
shallow aquifer. Operations at the Burning Area have contami-
nated the shallow aquifer with explosive compounds and freon.

Operations at Load Lines 1, 2 and 3 appear to have been the
major sources of groundwater contamination at CAAP. Based on
the known contamination, it appears that the total areal extent
- of the groundwater contamination emanating from these three
load lines encompasses about one square mile within the site
boundary. Envirodyne estimates that a considerably smaller
area off-site has been contaminated. _ .

[ No well nests or deeper monitoring wells were installed at CAAP,
! and, therefore, the vertical extent of the groundwater contami-
nation is presently unknown. However, it is possible that the
full vertical extent of the shallow aquifer (15 to 30 meters)
has been contaminated to some degree since there is very little
clay in this aquifer to retard vertical mixing. Contamination
of the underlying Ogallala Formation (aquifer) is unlikely due
to the intervening 15 to 37 meters of Quaternary silt and clay
(see Chapter 3 of the Geotechnical Report).

As shown in Table 2-8, the groundwater downgradient from Load
Line 1 seems to have higher concentrations of contaminants and
more widespread contamination than the groundwater downgradient
from Load Lines 2 and 3. Likewise, contamination emanating from
. Load Line 2 seems to be more extensive and at greater concentra-
{ tions than that emanating from Load Line 3. This apparent con-
centration gradient that decreases from east to west seems to be
related to the number of cesspools and leaching pits. Load
Line 1 has 2 leaching pits and 16 cesspools; Load Line 2 has
3 leaching pits and 10 cesspools; and Load Line 3 has 1 leaching
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pit and 7 cesspools. This rclationship does not continue for
Load Line 4 (3 leaching pits and 8 cesspools), but at Load

Line 4 the thicker surficial fine grained soils probably have’
limited the contamination as aiscussed earlier in the chapter.
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CHAPTER 6
RECOMMENDATIONS

DEEPER SOIL SAMPLING

Deeper soil samples should be taken at several of the cesspools
and leaching pits (down to groundwater) to define the extent of
vertical migration of high concentrations of contaminants and
to verify whether or not the sites continue to be sources of
groundwater contamination.

CHEMICAL ANALYSIS

If additional sampling is conducted, quantitative methods should
be developed and samples analyzed for the five significant param-
eters revealed by the GC/MS screening analysis (namely: hydroxy-
azobenzene; 2-nitrophenol; 2,4-dinitrophenol; dioctyladipate;
and, Freon-113).

SIGNIFICANCE OF FREON-113 IN GROUNDWATER

It is recommended that a determination be made of the environ-
mental significance of Freon-113 in groundwater and the corre-
sponding concentration of concern.

CONTROL TECHNOLOGY DEVELOPMENT PROGRAM

It is recommended that a Control Technology Development Program
be considered to evaluate engineering corrective measures rela-
tive to the contaminated aquifer.
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GC/MS CHEMICAL ANALYSIS
RESULTS BY TEST NAME
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KEY TO DATA TABLES: .

gite Identification -

GOOXX ~ well sample
Gl0X ~ background well sample

Soils XX - soil sample

Soils 100 - background soil
a letter and three numbers and 0.000 - duplicate of sample on previous line

Sample Number - three letters and three numbers. Second letter correlates to parameter (all
nitroaromatics in water are BA , 2l1 GCMS acid and base/neutrals in

soil are BG . The third letter indicates lot. The numbers identify
each sample within a lot.

Sample Depth -
Wells - depth in centimeters to the top of the water table at time of sampling

- 0 (zero} indicates the top of the 0 -~ 46 cn interval

Soil
46 indicates the top of the 46 - 91 cm interval

Analysis Date ~ date the analysis was initiated, i.e. the digestion date for metals,
extraction date for organics

Parameter Test Name - see Appendix for explanation of codes

Boolean - LT = less than Hubaux and Vos detection limit
GT = greater than (sample overloaded detector)

Mantissa and Exponent = the analytical result corrected by the accuracy expressed in
scientific notation. The exponent applies to the spike amount

in the site identification column as well as the precision value.

Unit - all water results are ug/l (ppb), all soils are ug/g (ppm) dry weight.
An "S" at the end indicates results of GCMS library search with the approximate

concentration calculated using the internal standard as standard.
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CORNHUSKER AAP - GC/MB CHENICAL ANALYSIS RESULTS BY TEST NAME
PARAMETER: CC/u8

TRST SITE BANPLE SAMPLE  SAMPLING  ANALYSIS RESULTS

NANE IDENTIFICATION NUNBER DEPTH DATE DATE BOOL MWNTSA EXP UNIT ACRY  PaEC

aAkEEEN AREEEEIERTRANNS EREERE fEREX2R fETEEEIRS RETZITRET SRS R EREXAEEACERRERANEERENRASENEYNN
ACE? ,G0DlO 02008 450 82012 82023 8.860 <401 UGLS 000, 999,
ALHNY 801LS10 BHAOOS -0 82009 82091 8.800 ¢00 UCGS 000, 999,
ANTRC 801L807 BHAOOS -0 82011l 82024 3,000 -01 UGC 000, 999,

BAANTR $0LLSO! BHAOO! -0 82011 82014 1.000 -01 ucc 000, 999,

BAARTR 801L50) BHAOO2 -0 82011 82024 . LT 1,000 -01 UGC @O0, 999,

BAANTR S01L807 BHAOOS -0 82011 82024 1.000 -01 vUcc 000, 999,

BAANTR 30tLS10 ENADOS -0 82009 82024 3J.000 -01 UCG 000, 999,

BAHXE Gool1 BEAODS 499 s2008 82056 J.100 ¢00 VUGLS 000, 999,

BAWXE €001} BEAOO? 564 82008 82056 1.260 <01 uGLS 000, 999,

BAPYR 301LE07 BHAOOS -0 8201} 82024 .+ 2,000 -0l UGG 000, 999,

[ 134 8011807 BHAOOS -0 82041 82014 2.000 -0} vEc 000, 999, .
BZIFANY s01L807 BHAOOS -0 82011 82024 3.000 -01 UGG 000, 999, .
B2ENHP €0002 BDBOOG A87 82012 82023 LT 1.000 +00 UGL 000, 999, '
B2EH? G0004 BDBOO? 519 82012 82015 LT 1.000 <+00 UGL 000, 999,

BIEH? 0006 BDAOOS 393 82010 82022 LT 1.000 00 UGL ©000. 989,

BIENP 0010 BDBOOS A30 82012 82023 LY 1.000 <00 UCL 000, 999,

BIENP o016 BDB8002 621 82007 81023 . 4,500 401 UGL  000. 999,

BIEHP {178} 3DB0D) 600 82007 82025 LT 1.000 +00 VUGL 000, 999,

1 33414 C00112 BDAOO) 527 82012 82021 LT 1.000 <¢00 UGL ooo, 999, o
RIBHP Goo12? BDBOOA 122 82008 #2019 1,000 +00 UGL 000, 999,

n2ENP €0030 BDADOA 644 82006 82021 LT 1,000 <00 UCL 000, 999,

B2EHP 0033 BDBOOS 620 82008 82025 4,000 400 UGL 00O, 999, -

B2EHP 801L801 BHAOOL -0 82011 82024 7,000 -0l UGG 000, 999,

BIERP 801L50) BHA002 -0 82011 82024 1.000 -01 UGG 000, 999,

BILHP 8011505 BHA0D) -0 82011 82024 2,100 +00 UGE 000, 999.

BIRHP S01L306 BKAOOA -0 812011 81024 7,000 -01 uycc 000, 999,

BIEKP S0ILS06 BHADOA -0 82011 81091 1.300 +00 uGGS 000, 999,

S2LHP $01L507 BHADOS -0 82011 82024 2,000 +00 UGG 000, 999,

B2EKP S01L508 BHAOOG -0 82009 82024 4,000 -0) vucGc 000, 999, )

S2RHP 801L509 BHAOO? -0 82009 82024 : $5.000 -01 UuGcec 000, 999. )

B2ERP so1Le10 LETY I -0 82009 82024 6,000 -0l ucc 000, 999,

s2eHP $01L81) BHAOO9 -0 82009 82024 1,000 <01 vec 090, 9.

B2ENP 801LS14 BHAOLO -0 82009 82024 1,000 -0l ucc 000,  999.
CALLMW G00212 BDAQO) 527 82012 82021 5.250 +01 UcLS 000, 999,
CALLMW 801L801 BHAOO1 -0 82011 82091 1.200 +00 UGGS 000, 999,

CALLMW SO1L80% BHAOO) -0 82011 82091 4,300 +00 UGGS 000. 999,

CALLAW 8011506 BHACOA -0 82011 82091 2,400 +00 UGCGS 000, 999,

CALLMW S0ILSO? BHAQOS -0 812011 81077 1.200 +00 UGCS 000, 999,

CALLNMY SOILSO8 BHAQOG -0 82009 82091 2.600 +00 UCCS 000, 999,

CALLMW SOILS09 BHAOQO? -0 82009 82091 ).100 <00 UGCS 000, 999,

CALLNV 801tLslo BHAOOB -0 82009 82091 5.700 +00 UGGCS 000, 999.
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CORNHUSRER AAP - GC/MS CHEMICAL ARALYSIS RESULTS BY TEST NAME
PARAMETER: CC/MS

TRST site SANPLE  SANPLE  SAMPLING  ANALYSIS RESULTS

NAME IDENTIFICATION  NUMBER pEPTY DATE DATE BOOL MWNTSA EXP UNIT ACRY  PAEC

EseReER FEREZBEEESEUESNE ZEERER asxe=g SESEEINR ESECTEE R III.IIIIIII.IllllllIII-II'IIIII-III.I
CALLWV SO1LS14 BHAOLO -0 52009 02091 1.300 401 UGCS ©Q00. 999, . !
ccLir? €0002 BDBOOS 487 82012 82023 7.800 ¢01 UGL 000, 999,

CCLIF2 c0006 BDADOG 393 82010 920122 4.000 400 UGL 000, 999, .
ccLzry €0006 BDADOG 395 82010 820212 $.500 400 UGLS 000, 999, -
ccrara Gooli1 BDADOY 499 82008 820121 4.400 +01 UGL 000, 999,

ccLer? coo1} RDA00Y 499 82008 82021 4,240 <01 UCLS o000, 999,
ccLere coo13 3DA007 564 82008 82025 2,700 <01 UGL 000, 999,
ccLirz co0l13 DA0O7 S64 81008 820123 2,440 +01 UGLS 000, 999,
ccrLir2 GOy BDBOD) 600 82007 82023 2.100 0l UCL 000, 999,
ccLire 60030 EDAOOA 644 82006 82021 5.000 401 UGCLS 000, 999.
ccL1r? C0030 BDAOOA kA 82006 82021 5.400 0l UGCL 000, 999,
cuicL2 G0002 8DBO0OS 11} 82012 82023 1.100 401 vucL 000, 999,
cHICcL? G0004 EDBOO? 519 81012 82023 1.000 400 UcL 00D, 999,

CH2ICL2 C0008 BDAOOS 395 82010 82022 1,100 401 UGL 000, 999. *
chicL? €001l BDA0OS 499 82008 82021 1.100 +01 uUGL 000, 999. .
cR2CL? €001} BDAOOY 364 82008 82023 8.000 400 UCL 000, 999,

CH2CL2 Gools B0B002 617 82007 82013 . 1.000 401 UGL 000, 999,

CHICL2 co019 308003 600 82007 82023 1,000 01 UGL 000, 999,
CRICL2 G00122 BDAOO) 327 82012 82021 1.400 40F UGL 000, 999,

cH2CcL? c002% BDAOO2 378 82006 82021 1.200 01 WcL 000, 999,

cnacL? co0027 BDBOOA 11212 82008 82023 1.100 +01 UGL D00, 999,

CHICL2 G0030 BDADOS 6A4 82006 81202) 1.400 <01 UCL DOD., 999,

ChICL2 G0033 BD30OS 620 82008 82013 1,000 +0l1 UGL D00, .999.

crcxal s0IL501 BHAOO -0 82011 82081 : . 9.100 +00 UGCS 000, 999,

CPCXAL SOILE06 BHADOA -0 82011 #2083 1.880 +01 UGCGS 000, 999,

Cléa coole BEXOO2 627 82007 -82074 1.3500 <00 UGCLS 000, 999.

Cléa Go0019Y BER0O] 600 82007 82078 2,900 +00 UuGcLS 000, 999,

coHb ‘G0002 3DBOOG a8 820112 82029 1.000 <00 UuGL 000, 999, : I
CoNb C0004 BDBOO? 519 82012 81023 1.000 +00 UGL 000, 999,

CoHS C0006 BDAQOG 393 82010 820212 2.000 +00 UGL 000. 999,

cone coolo 8DROOS A%0 82012 82023 1,000 400 UGL 000, 999,

coué cool1l BDAOOS 499 52008 812021 2.000 +00 UGL 000, ,999.

cens co01) 304007 364 82008 82023 1,000 <00 UCL 000, 999,

Cons Gools BDB0O2 627 82007 82023 1.000 +00 UGL 000, 999.

CoHE co019 3D 800) 600 82007 82023 1,000 +00 UuUCL 000, 999.

cens c0012 BDAOO] 327 82012 82011 2,000 <00 UCL  000. 999,

cong c0015 BOAOO2 576 | 82006 82021 1.000 «00 UGL 000, 999.

C6Hb G0017 BDBOOA 122 82008 82023 1.000 <00 UGL 000,  999.

CoHe 0030 BOAOOA 644 82006 82021 1,000 +00 UGL 000.  999.

Conb ©00)3 3DBODS 620 82008 82023 1.000 00 UGCL 000, 999,

oBTSPY SOILSOS BHAQO)] -0 82011 82091 4,100 +00 UGGS 000. 999.



PARAMETER!

GC/us

TEST
RANK

DITSPY
DEP
bee
2.8 4
DEP

:14 4
per
[ 114
[:144
DR?

[ 134
per
per
|14 4
pE?

per
114
1194
per
DHBZPY

paazey
DIACAL
DIACAL
DIACAL
one

onp
DHP
DMP
;11 4
DNAP

prar
DNBP
DuBY?
DHBP
DNBP

DKBP
bunp
DEURP
DneP
DNBP

DNBP

S1TE

" so1Ls08

€00012
C0004
Co006
€00t 0

Co01¢
GooLS
€0022
c002?
60030

€003

801LS01
801L80)
S01L506
8011507

s01L808
80iLs10
S0ILS))
SoI1LB)4
¢0006

c00t}
801L80)
801L809%
S01L806
0002

C0004
c00))
801L30)
801L81)
coo02

co004A
G0006
G0010
Gool11
G0016

cools
600122
G002?
G003l0
c003)

SO1LS0)

IDENTIPICATION

CORNHUSKER AAP

BANPLE
WUMBER

BHAQ06
D800G
8pB8007
BBAOOG
808008

308002
30800)
BDAOO3
BD2004
BDAOCA

BDBOOS
BHAOO1
BHAOO2
BHAOOA
BHAOOS

BRAOOG
BHAOOS
BHAOQDY9
BHAOIO
BEAOQOG

B2A005
BKAQO2
BHAOQO]
BHAOOA
BDB0O06

308007
BDBOOY
BHAQO2
BHADOY
8D3006

ADBOO?
BDAOOG
BDBOOB
BDAOOS
8DBO0O2

BD300)
BDAOO)
BDROOA
BOAOOA
BDBOOS

BHAOO2

BANPLX
[ 1144

-0
A8?
519
393
450

611
600
327
122
LYY

620
-0
-0
-0
-0

-0
-0
-0
-0
A30

499
-0
-0
-0

487

519
620
-0
-0
A8

319
393
430
499
627

600
527
122
644
620

-0

BAMPLING
DATE

82009
82012
82012
82010
81012

82007
82007
82012
82003
81006

82008
81011
82011
82011
81011

82009
82009
82009
82009
82010

820008
82011
82011
82011
82012

82012
82008
82011
82009
82012

82012
82010
82012
82008
82007

82007
82012
82008
82006
82008

82011

AMALYSB1S
DATE

82091
82023
810123
82022
820123

820123
82023
82021}
82023
82021

82023
82024
82024
82024
82024

82014
82024
820124
82014
82047

82047
82083
82083
8208)
82025

82013
82013
820124
82024
82025

82013
820122
82025
820121
82025

82023
82021
82023
81021
82025

82024

= GC/MS CHEMICAL ANALYSIS ALKSULTS

AZSULTS
S00L WNTSA EXP UNIT ACRY  PREC
RS ESREEEC S SN EREREEEEEARRERSSENERRIRE
LT  1.000 +00 UcCGS 000,  999.
7.000 <00 UGL 000, 999,
7.000 400 UGL  000.  999.
2.000 +00 UGL  000. 999,
€.000 400 UcL 000,  999.
3,000 400 UCL  000.  999.
6.000 400 UGL  000. 999,
1.000 +00 ucL ©00,  999.
3.000 00 UCL  000. 999,
1.000 <00 UGL 000. 999,
7.000 400 UGL 000,  999.
‘2,000 -0l UGG 00D,  999.
3,000 -01 UGG D00, 999,
LY  1.000 -0l VUGG 000, 999,
8.000 +00 UGG 000, 999,
4.000 -01 UGG ©000.  999.
2.000 -0 UGG  000.  999.
1.000 +00 vUGC 000, 999.
1.000 -01 UGG 000, 999.
3,700 +00 UCLS 000. 999.
3,300 +p0 UCL3 000, 999,
1.010 <02 UGGE ©000. 999.
3,300 <01 UGGE 000, 999,
3.150 0l uGccs 000, 999,
LT 1.000 +00 UGL 000, 999,
LT  1.000 +00 uclL 000, 999,
LT  1.000 00 UGL  000. 999,
LT 1.000 -01 UGG 000. 999,
1.000 -01 UGG  000. 999,
LT  1.000 +00 UGL  000. 999,
LT 1,000 +00 uct 000, 999.
1,000 +00 ucL 000, 999,
1.000 +00 UGL  000. 999,
LT 1.000 +00 UGL  000. 999,
2,000 +00 UGL  000. 999,
1.000 <00 vcL 000. 999,
3.000 +00 UGL  000. 999.
2.000 +00 UGL  000.  999.
2.000 +00 UCL  ©000. 999,
LT 1.000 <00 UGL ©000.  999.
1.000 -01 UGE 000.  999.

BY TEST NANME




&

PARAMETER:

GC/ns:

TEST
NANE

[} 14
LY 14
DEBP
omsP
LR 14

DKRBP
L1 4
DNT180
DNT180
DNTL B0

DATISO
DOAD
DOAD
DTBAC
DTBAC

DY BAC
DTBAC
DTBAC
DTB&C
DT BAC

EITOR
ETOH
ETORH
ETOH
FART

FANT
FANT
FANT
FARN
FARN

FARN
FARR
FARN
FARN
FARN

FARR
FARN
FREON
FREON
FREON

FREON

SITE
IDENTIFICATION

801L806
s01L807
so1L808
$01L810
801LS1)

S0tTLB14
801L80?
801L801
301L301}
SOILSOY

3011809
c0016
G003)
60002
c0004

cooio
Goo16
c0019
ca017
€003)

c0002
Go00A
Goo1Ly
¢0013
S0LLSOL

S0ILSO)
801LS807
S01LS1O
€00012
€0004

coo10
Go01)
S01LSOS
$01L508
S01LS09

SO1LS1O
SOILS 14
¢0002
G0004
60008

coolo

CORNNUSKER AAP - GC/M8 CHEMICAL ANALYSIS RESULTS

BANPLE
NUMBER

BRAOOA
BHAOOS
PHADDE
BHADOS
BHAQ09

IRAOILD
BHAOOS
BRACOL
BHAQDE
BBAOO?

BHADO?
BEBOO2
BEBOOS
BEBQO6
BENDO?

BEBOOS
BEROO2
BEROOD
BEBOOA

_ 8EBOOS

BDBOOS
BDBOO?
8D800)
BDBOOY
BHAOOL

BHAOO2
BHAQOS
BHAOOS
BEROOG
BEBOO7

BE3008
BEAOOD?
BHAOQO)
BHAOQOG
BHAOQO7?

BHAOQOS
BHAOILD
BDBOOG
BDBOO7?
BDAOOS

SANPLE
DEPTA

-0
-0
-0
-0
-0

-0
-0
-0
-0
-0

-0
627
620
487
319

430
627
600
122
620

407
519
600
620

-0

-0
-0
-0
(1 })
sl

AS0
59‘
-0
-0
-0

-0
-0
487
519
3195

450

SAMPLINGC
DATE

82014
82011
82009
82009
82009

82009
82011
-82011
32011
82009

82009
82007
82008
82012
82012

"82012
82007
82007
82008
82008

812012
82012
82007
82008
81011

82011
82011
82009
82012
82012

82012
82008
82011
82009
32009

310 9
g2009
32932
82012
82010

82012

AMALYSBIB
DATE

82014
81024
82024
820124
82024

81024
810124
820813
82083
82083

82083
82074
82074
82074
82074

82074
82074
82074
82074
82074

81023
82025
82025
82029
82024

82024
82024
82024
82074
62074

32074
82036
82091
82091
82091

81091
82091
82015
82019
82022

8202%

S00L HNTIBA

LT

LY

LT

& Sm— Ty —
i A o q
BY TEST WANE
RESULTS
RXP UNIT ACRY PREC
REEEEEREGEECFANCEEEATCARRSTURRARNEIRS
1,000 =-01 UcC 000. 999,
6.000 =01 UGG 000. 999,
2.000 <-01 UGG 000, 999,
1.000 -0} vce 000, 999.
1.000 =01 vce 000, 999.
2,000 <01 vuce 000. 999,
1,000 -~0I UGG 000. 999.
8.800 +00 UGCS 000, 999,
6.100 +00 UGCS 000. 999,
4,400 400 UGCH 000, 999.
3,200 +00 wuGccs 000, 999.
1,300 +02 UGLS 000, 999.
1,270 +01 vcLs 000, 999.
2.360 +00 UcCLS 000, 999.
1.700 +00 VUGLS 000, 999.
1.000 +00 UGLS 000, 999,
2,800 400 UuGLS 000, 999.
1,800 <00 UGLS 000, 999.
2,100 +00 UGLS 000, 999,
1.600 <400 UcLS 000, 999.
1.200 +00 UCLS 000, 999,
1.060 +01 UucLS 000, 999%.
9.800 +00 UGLS 000, 999.
7.300 +00 UCLS 000, 999.
1,000 -01] UGG 000, 999.
1.000 =01 UGC 000, 999.
J.000 -01 Ucc 000. 999.
1,000 -01 Uucc  000. 999.
7.300 400 ULCLS o000, 999.
2,900 +00 UCLS 000, 999,
7.000 +00 UCLS 000, 999,
1.800 400 UGCLS 000, 999,
2.100 +00 vVUGCS 000, 999.
1.000 +00 UGGS 000, 999,
2.100 +00 UCGS 000, 999.
3.200 <00 UGGS 000. 999.
7.400 +00 UGGS 000. 9299,
1.920 +01 VvUCLS 000, 999.
1.150 +01 wUGLS 00O, 999.
2.500 +03 UGLS 000. 999.
1.370 +0f UGLS 000. 999.
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CORMHUSKER AAP - GC/MS CHEMICAL ANMALYSIS RESULTS BY TEST NANE
PARAMETER: GC/NS : ’

TEBTY S1TE BANPLE BAMPLE SANPLING ANALYSLS RESULTS

NANE IDENTIFICATION NUNBER DEPTH DATE DATE POOL MNTBA BRXP UNIT ACRY PARC .
REEEEER BEESERNEEEEXIRD azxzzem AREEXXE ESSECERIR ags=zzER SURERESESEEEREEIANSESSESEARSESERESRESR -

rREON cooll BDAOOS 499 82008 812021 1.120 +01 vucLs 000, 999. . - -
FREON Go01) 8DA007 564 82008 82025 1.550 +0l1 UGLS OO0, 999.

FREON Gools BDROO2 627 82007 82029 1.050 +01 vUGcLS 000, 999. '

FREON co019 308003 600 82007 812023 1.650 <01 uycLs 000, 999.

FREON 60022 BDA0O) 327 82012 82021 3,460 <01 UGLS 000, 999.

FREOR c0023 BDAOO2 37¢ 82006 820121 3,640 +01 UCLS 000, 999.

YREON c0027 BDBOOA 327 82012 820253 1,070 <01 UCLs 000, 999.

FREON co030 BDAOOA 644 82006 82021 3.3%00 +01 UGLS 000, 999.

FREON €001) BDBOOS 620 82008 82025 . 1.)40 +01 UGLS 000, 999. -
.BALOB G0016 ’ BEBQO2 627 82007 82074 3J.310 +01 UCLS 000. 999,

NAZOS so1Ls0l BRAOOIL -0 82011 82091 1.280 +01 UGGS 000, 999.

NAZOD SOIL306 BHAOO4 -0 82011 8208) J.%00 401 UGCGS 000. 999.

HAZOB SO1L507 BHAOOS -0 82011 82083 7.500 400 UVUGGCS 000, 999. .

RAZOB 801L80Y BHAOO? -0 82009 82091 . 3,600 +00 UGGS 000, 999.

HEXANE ¢0002 BDBOO6 487 82012 81015 1.500 400 UGLS 000. 999.

HEXANE C0004 BDBOO7 i 82012 82023 3,000 +00 UGLS 000, 99,

AEXANE c0006 BDACOG 398 81010 82022 2,700 +00 UGLS 000, 999.

HEXANE Goaio0 BOBCOS 430 82012 82023 A.800 +00 UGLS 000. 999.

HEXANE Gooll BDAOO)S 499 82008 82021 LT 1.000 ¢00 UGLS 000, 999.

RERARE coat} BDAQOQ? 364 82008 82023 1.400 +00 vCLE 000, 999.

REXANE coots 308002 627 82007 82023 1.900 +00 DpCLS 000, 999,

HEXANE €0019 BD800) 600 82007 82023 1.200 400 UGLS 000, 999,

HEXANE c0022 BDAOO) 327 820112 8202} LT 1,000 +00 UGLS 000, 999.

REXANE c0012% BDAOO2 3576 82006 81021 1.000 400 UGLS 000, 999,

REXANE c0027 SDBOOA 527 82012 82025 : 2,900 +00 UGLS 000, 999.

NEXANE G003)0 BDAOOA 644 82006 82021 1.200 +00 ucLs 000, 999. :
HEXANE €003) BDBOOY 620 82000 82025 2,900 +00 UGLS 000, 999. T
HXDECA s01LS07 BHADOS -0 82011 . saor? 5,700 400 UGGS 000, 999.

LACYSB coole6 BEBOOQ2 627 82007 82081 ) 1.600 +00 UGLS 000, 999,

MEC6NR) "c0002 BD3006 - AB7 82012 82025 LY 1.000 +00 UGL 000, 999,

NECHHS C0004 508007 319 81012 8201253 LY 1,000 +00 vVCL 000, 999%.

MECOHH) G0006 BDAOOS 293 82010 82022 LT 1,000 +00 UGL 000. , 999.

MECHHS co0010 : BDBOOS 450 82012 82025 LT 1.000 +00 UGL ooo, 999.

MECEHS co0011l BDAODS 499 82008 82021 LY - 1,000 +00 UGL 000. 999.

MEC6HS Goo1) . BDAOD7 364 82008 82023 1,000 +00 UCL 000, 999. ;
HECONS cootlé : 8080012 627 82007 82023 LT 1.000 <00 UGL 000, 999.

HEC6HS C0019 808003 600 82007 81015 LT 1,000 +00 UGL 000, 999,

HEC6HS c0022 BDAOO) 527 82012 870121 1,000 400 UGCL 000. 999.

MECHN) 600123 - 8DA0O2 576 82006 82021 §.,000 400 UGL 000. 999.

HEC6HS ¢0027 BDBOOA 722 82008 82025 LT 1.000 +00 VUGL 000. 999.

MEC6HS 60030 BDAOOA 644 82006 82021 1.000 +00 UGL 000, 999.



vk

PARANETER!?

cc/ns

TEST
NANE

MECERS
RAP
NAP
RECHXA
NECHXA

ODAPDNR
ODECA
ODECA
PA2HDER
PAZHDR

PAIRDE
PAINDE
PA 2HDX
PAINDER
PENTAN

PENTAN
PENTAN
PERTAN
PENTAN
PENTAN

PERTAN
PENTAN
PENTAN
PERTAN
PEINTAN

PENTAR
PERTAN
PHENOL
PHENOL
PlPER

PIPLR
(44
rYa
PYR
rIR

PYR
TCLEE
TCSANE
TCSANE
TrncLE

THI

[ p——

S1TER
TDENTIPICATION

€003)
8011807
so1L81)
Co004
cooll

c0019
C0019 .
301L807
co00e
cool1l

coo016
€0022
G003
€0030
60002

c0004
c0006
60010
Gcoo1}
coo01)

4128 }
co0019
G0022
G001
co027

€0030
G003)
€0025
co0030
G0006

¢o011

80ILSOL
801LS0)
801LSO?7
SO1LS509

S01ILSI0
co002s -
60002
Goolo
60006

G0002

CORNHUSKER

BANPLE
NUNBER

3D800%
BHAQOS
BHADOY
BEBOO7
SEAOO7

BEBOO)
3EBOO)
BHAOOS
BEACOS
BEZAOOD)

BEBOO2
BEAOO)
BEAOO2
BEAOOS
BDA0OG

BDBOO?
BDAOOS
ADBOOS
BDAODY
BDA007

BDB002
B0R0O)
BDAOO)
BDADO2
DROO4

BDAOO4
BDE0OS
BDAOO2
BDAOOA
BEADOS

BEAOOS
BHAOOIL
BHAOQO2
BHAOOS
BRAOO?

BHAQO8
BDAOO2
BEBOOG
BEBOOS
BDAOOG

BDBOOG

BAMPLE
[ 1184.]

620
-0
-0

319

564

€00
600

-0
430
499

627
527
376
644
487

519
393
430
499
364

617
600
517
376
s

644
6290
3576
644
430

499
-0
-0
-0
-0

-0
576
487
450
395

SAMPLING
DATE

82008
82011
82009
81012
02008

82007
82007
82011
82010
82008

82007
82012
82006
82006
81012

82012
82010
82012
82008
82008

82007
82007
82012
82006
32012

82006
82008
82006
82006
82010

82008
82011
82011
82011
§2009

8109
8206
82012
82012
820140

82012

ANALYS1S
. DATE

820253
82024
82024
82082
81057

82074
82074
82017
82047
82047

82083
81047
82047
. 82047
82025

820123
82022
82023
8202)
82023

82019
82029%
82021
82021
82025

81011
82025
82021
81021
82047

82047
82024
82024
82024
82024

82024
82021
82074
82074
62022

82025

s

AAP - GC/MS CHEMICAL ANALYSIS RESULTS

BOOL METSA EXP UNIT ACRY  PREC
FESNEBESCEEEEREREEEES RPN EURASEEEREREEN
LT 1.000 00 UGCL 000, 999,

1.000 -01 UGC 000, 999,
LT 1,000 -01 wvcC 000, 999,
LT 1,000 +00 UGLS 000. 999,
21.000 +00 UGLS 000, 999,
3,400 ¢00 UGLS 000, 999,
$.200 400 UCLS 000, 999,
1.390 401 UuGCS 000, 999,
LY 1.000 +00 UCLS 000, 999,
LT 1.000 <400 UGLS 000, 999,
LT 1.000 <00 UGLS 000. 999,
LT  1.000 <400 UCLS 000, 999,
1.%500 400 UGLS 000, 999.
LT 1.000 +00 UCLS 000, 999,
1.000 +00 UGLS 000. 999,
1,000 +00 UGLS 000, 999.
A.,A00 +00 UCLS 000, 999,
1.000 +00 UGL8S 000. 999.
1.200 +p0 UGLS 000, 999,
1.700 400 UGLS 000. 999.
2,000 400 UGLS 000, 999,
2,100 400 UCLS 000, 999,
1,300 400 UCLS 000. 999,
LT - 1.000 <400 UGLS 000. 999,
1.000 +p0 UCLS 000, 999,
1,000 <00 ycLS 000, 999,
1.000 <00 UGLS D000, 999,
LT 1.000 400 UGL  QOO. 999,
1,006 400 vUCL 000, 999,
1.300 +00 UGLS 000, 999,
1.000 400 UGLS 000, 999,
2.000 -01 UGG 000, 999,
LT 1.000 -0F UGG 000, ‘999,
4,000 -01 uUcG 000, 999,
1.800 00 UGG 000, 999,
2,000 -0l UGG 000, 999.
1,000 +00 vcL 000, 999,
LT 1.000 +00 UGLS 000, 999,
2,000 +00 UCLS 000. 999,
3.120 +01 UGLS 000.  999.
4,500 +00 UCLS 000. 999.

BY TEST NAME

REBULTS
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CORNHUSKER AAP - GC/MS CHEMICAL ARALYSIS RESULTS BY TEST RAME
PARANETER: CC/NM8

K87 BITE SANPLE SANPLE SAMPLING ANALYSIS RESULTS

WANE IDERTIFICATION  NUMBER DEPTH DATE DATE BOOL MNTSA EXP UNIT ACRY  PREC

SERERSE SEESERERAGERRARS 238X ER agsxzz REZ=3IIETR ES2TC2ER SIREARETINESEEC=RENROAREERIRCANEISERSR

THY .C0019 BDBO03 800 82007 82023 1.900 <00 UGLE 000, 999,

THY c0022 BDAOO) 327 - 81012 812021 1.050 +00 UGLS 000, 999.

™r 0027 aDBO04 3217 82012 82023 1.500 +00 UGLS 000, 999,

THF (1113 ] 03003 $20 82008 82023 3.100 +00 UCLS 000, 999,

THODEO G0030 BEAODA 644 82006 82036 LT 1.000 <00 ULGLS 000. 999.

INTISO 801L810 MA00B -0 82009 82083 3.500 <00 UCCS 000. 999, e
TACLE c0013 ADA007 564 82008 81025 1.000 400 UGL 000, 999, :
TRCLE co022 BDACO) 527 82012 82021 5.000 <00 UGL 000, 999,

™ise €0002 3EB006 487 82012 82082 LT 1.000 <00 UGLS 000, 999,

TRIBZ Co004 . BEBOOQ7 519 820142 82082 . LT 1.000 +00 UGLS 000, 999.

™misy c0010 BEBOOS 450 820112 82083 1.400 400 UCLS 000,  999.

TRIBZ co016 BEDOO2 627 82007 82083 1.000 400 UGLE 000, 999,

T™®INZ c0019 BEBO0] 600 82007 82082 LT 1.000 ¢00 UGLS 000, 999.

TRIBL co027 BEBOOA 122 82008 8208) 1.400 400 UGLS 000, 999.

™iez €0030 BEAO0A 1 82006 B2047 1.300 <00 UGLS 000, 999.

TRl82 801.80) BRAOD2 -0 82011 #208) 2,000 +00 ULCCS 000, 999,

TRiBL S801LS06 BHAODA -0 820t1 8208} 6.J00 +00 UGGS 000, 999%.

TR1BZ 801L507 BHADOS -0 82011 8208) 1.200 +00 UGGS 000, 999,

TRI1BL 301L508 BHAOOS -0 82009 8208) 1.400 +00 UGGS 000, 999,

Tmisz 801L509 BHAOO7 -0 82009 82083 LT 1.000 +00 UGGS 000, 999.

™ise 801L810 BHACOS -0 82009 "B208) LT 1.000 400 UCGS 000, 999.

TRIDML §01LS1) BHAOOS -0 82009 8208) LY 1.000 400 UGGS -000, 999.

TRIBZ S01L514 RHAOQILO -0 382009 B20R) LY 1.000 <00 UVGGS 000, 999.

UnK o001 801LS0Y BHADD) -0 82011 8208) 1.600 400 UGGS ‘000, 999,

UNK002 801L501 BRADC! -0 82011 2208) 4.200 +00 UCCS ©000. 999,

uNK002 S80ILE0S SHAOOA -0 82011 32083 4.300 +00 UGGS -000. 999,

UNKOO) SOILS06 BHAOOA -0 82011 8208) 5.900 +00 UGGS 000, 999,

UNKO0O4 SO1L501 BHAOGI -0 82011 82083 8.900 +00 UGGS 000, 999,

UNKOO4 50ILS06 BHAOO4 -0 32011 82081 2.400 +0! UGCS 000,  999.

UNKOOY €0002 BEBOOS aB7 82012 82082 LT 1.000 +00 UGLS 000, 999,

URKO0O0Y 0004 BEBOO7 s19 820112 820812 1.100 +00 UGLS :000, 999, : o
UNK00S €0006 BEAOOG 430 22010 82047 1.800 +00 UCLB ,000., 999,

Unk003 Go001t3 BEADOQ? 544 d2008 820%7 LT 1.000 +¢00 UGLS 000. _999. e .
UNK00% c0019 BEBOO) 600 82007 82082 LT 1,000 400 UGLS . 000, 999, T I
UNKOOS c0027 BESOOA 722 82008 82083 1.200 +00 UGLS 000, 999.

UNKOO6 c0002 i BEBOOG 487 82012 82082 LT 1.000 400 UCLS 000. 999.

UKKO006 G0010 BER0OS 430 82012 82081 LT 1,000 +00 UGLS 000, 999.

UNKOOG& 0016 - BEBO0O0? 8217 #2007 8208) LT 1.000 +00 ucLs 000, 999,

UNKOO6 c0019 BEBDO) -600 B2007 82082 LT 1.000 +00 UGLS 000, 999,

URK 006 c0027 BEBOO& 122 82008 82083 LT §1.000 +00 UGLS 000, 999,

uNK 00?7 Gool3 BEAOO7 564 82008 82057 LT 1.000 +00 UGLS 000, 999.
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PARANETER: GC/MS

TRST
NANE

UNKo08
UNK009
uUNKolLo
uNK010
onRoio

UNK 0l 0
UNK010
UNKoO1l
UNKo12
ong01)

UNK01)
UNKOL]
UNKO1 4
UKKO1S
UNKO16

URKol6
UNKOL?
UKol
UKoty
umNK 020

UNK020
uxxo21
unko021
UNk022
oNKo23

UNKO024
UNKQ2)
umko27?
UNKO28
uUmKo29

urxo030
UnK030
UNKO03}
UNx032
UNK0))

UNKO34
URKO03S
UNKOJ6
uNzo0l?
uUNRoQl8

uNK039

r—

SITE
IDERTIVICATION

.

coolo0
c0023
cooll
co0o22
c00123

co0027
€0030
€0022
co00122
Goo11

c001)
Go022
C0030
coolt
cool)

G002?
coole
GoDle
60033
€0002

co0010
C0004
co019
801L806
801L50¢6

SOILS0S
§01LS05
801L80)
801LBO)Y
801ILS03

S01L803
801L809
801LS50%
SOILSOS
801L80OS

s01LS0S
$01LS03
S01L505%
801L808
soiLsos

801LS08

CORNNUSXER AAP - GC/MS CHEMICAL AMNALYSI1S RESULTS BY TEST NAMEK

SAMPLE
NUNBER

BDB0OS
BEADO2
BEADOS
BZA00)
BEACO2

SEBOOS
BEADOA
BEAQQ)
BEAOOQ)
BEAQ0S

BEAQO7
BEAOO)
BEAOOA
BEAOODS
BRAOQO7

BEBOOA
BEBOO2
BEROO2
BEBOOS .
BEBOOG

BEBOOS
SEBOO7
3EB00)
BHAOOA
BHAOOA

BHAOOA
BHAQO}
BRAQO)
BHAOO)
DHAOD)

BHAOOD]
BHAOO?
BHAQO)
BHAQO03
BHAOOQ)

BHACO3
BHAODO)
BHAO0O)
BHAQO6

BHAO06

BHAOOS

SAMPLE
DEPTR

A30
376
499
327
316

722
[ L]}
517
527
499

3564
527
[TY}
499
364

122
627
627
620
A87

430
519
600
-0
-0

-0
-0
-0
-0
-0

-0
-0
-0
-0
-0

-0
-0
-0
-0
-0

-0

SANPLING
DATE

62012
82006
81008
82012
82006

82008
82006
810112
82012
82008

82008
82012
82006
82008
82008

82008
81007
81007
82008
82012

82012
81012
82007
81011
82011

82011
820it
82011
82011
81011

82011
82009
82011
82011
82011

82011
82011
82011
82009
82009

82009

ARALYSIS
DATE

82023
82056
82056
82056
82056

82074
82056
82056
82056
82056

81036
81036
82056
82056
82036

81074
82074
32074
82074
82074

82074
82074
02074
82091
82091

82091
82091
82091
82091
8209}

82091
82091
82091
82091
82091

82091
82091
82091
82091
82091

82091

RESULTS
BOOL MNTSA EXP UNIT ACRY PAEC

9.800 <00 UcLs 000, 999.
1.600 +00 UcLS 000, 999,
2,900 +00 UGCLS 000, 999.
J.400 +00 UCLS 000, 999,
4.800 +00 UCLs o000, 999.

1,900 400 UGLS 000, 999,
1.600 <00 vUGLS 000, 999.
3.200 +00 UGLS 000, 999.
1,000 +00 VULGLS 000, 999.
1,260 +01 UGLS 000. 999.

1.090 +01 ucus 000, 999,
LT 1,000 +00 UuGLS 000, 999.
1.600 +00 UGLS 000, 999.
3.900 400 UCLS 000, 999.
4,000 +00 UCLS 000. 999,

2,600 400 UucLS 000, 999,
1,400 +00 UGLS 000, 999.
3.200 400 VUCLS 9000. 999,
LT 1.000 400 UCLs 000, 999.
2,600 400 UGLS 000, 999.

2.000 +00 UGLS 000, 999.
5,000 +00 wuGLS (000, 999.
4,100 400 UGLS 00O, 999.
1,400 401 UGGS 000. 999.
LT 1.000 +00 UGCGS 000, 999.

LT 1.000 <00 UCGsS 000, 999.
LT 1,000 +00 UGGS 000, §99%.
LT 1.000 +00 vGccs 000, 999.
LT. 1,000 <00 U©UCGS 000. 999.

1.100 +00 UCGS 000, 99,

LT 1.000 400 UGCS 000. 999,
2,000 <00 UGGS 000. 999,
2.000 +00 UGG 000. ‘999,

LT 1.000 <400 UGGS 000, 999,

LT 1.000 +00 UGGS 000, 999,

LT 1,000 <00 UGGS 000, 99%9.
1.200 +00 -UGGS 000, 999.
2.700 <00 UGGS 000. 999.
1.200 +00 UGGS 000, 999.

LT 1.000 +00 UGGSs 000. 999.

1.100 +00 UCGS 000. 999.
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PARARETER)

cC/ns

TEST
WANE

1247CH
1247C3
1241CH
1247CH
1241CH

1241C3

_1241CB

1241CH
1241CB
1247CB

1247CS
l1241C3
1241C8
18i00L
281004

2CNAP
2CHAP
2ChAP
2CRAP
2CRAP

2CNAP
ICRAP
2CHAP
ICNAYP
2CNAP

2CNAP
ICNAP
1DHPEN
2DMPER
2824PD

2L24PD
24DNKP
2ADNT
24DNT
246TNT

246TNT
246TNT
I86TNT
246TNT
246TNT

26DNRT

BITR

IDERTLIFICATION

coo11
Go018
co019
60022
€002%

c0027
€0030
€00))
$01L503
801LE07

S01L80Y
301L810
801L31)
cool1l
¢ool)

€0002
C0004
€0008
G0010
co011}

cool6
c0019
coo027
€0030
G003)

801L807
801ILS1)
G09006
cooil
60010

coo027
$01L8O1
Gools
801LS01
¢0022

801L80}
301LS50)
SOILS09
801LS09
SOILS14A

SoILsSoO?

CORNHUSEER AAP - GC/MS CHEMICAL ANALYSIB RESULTS

SANPLR
MUNBER

BDAOOS
BD8002
BDB00)
8DA00)
BDADO2

DBOOS
BDAOOS
8D800Y
BHAQO]
BHAOOY

BHAOO?
BHAOQOB
BRAQOY9
BEAOOS
BEAOO?

808006
BRDBOO7
BDAOOG
BDBOOS
BDAOOS

BDBO02
BDBOO)
BDBOO4
BDAOOA
3D800S

BRAOOS
BHAOOY
BDAOOG
BDAOOS
BEBOOS

BEBOOA
BHAOO1L
BD800O2
BHAOO]
BEADOO)

BHAOQOL
BHADO]
BHAOO?
BHAOO7
BHACOLO

BHAOOS

SANPLE
orrr

499
617
600
527
376

122
(YY)
620
-0
-0

-0
-0
-0
499
564

A87
519
393
430
499

627
600
7122
644
620

-0
-0
395
499
450

122

627
-0
27

-0
-0
-0
-0
-0

-0

SAMPLING
DATE

82008
82007
82007
82012
82006

81008
82006
82008
82011
8201l

82009
82009
82009
812008
82008

81012
82012
82010
810112
82008

82007
82007
82008
82006
82008

81011 -

82009
81010
82008
81012

82008
82011
82007
82011
82012

82011
82011
82009
82009
82009

82011

ANALYSIS
DATE

82021
82023
82025
82021
812011

82029
82021
820253
82024
82024

82024
82024
82024
82036
82094

81015
82025
820122
820293
82021

82025
82025
82023
82021
82025

820124
82024
82022
810121
82083

82081
82024
82029
82024
82036

82091
8208)
82091
82083
82083

82024

BY TEST NAME
RESULTS
BOOL NMRTSA BERXP UNIT ACRY PAEC
AEBANSEESNSEPPESIERESERERSERERENRTYTSS
1,000 <¢00 UGL ooo, 999.
1,000 400 vUGL 000, 999.
1.000 +00 vwGL 000, 999%.
2,000 +00 VUGL 000, 999.
2,000 400 vucCL 000, 999.
3.000 +00 wucL 000, 999.
1,000 +00 vUcCL 000, 999.
1,000 +00 uGL oo, 999.
1.400 +00 UGG 000, 999.
1.400 400 vcG 000, 999.
1,800 +00 UGG 000, 999.
2,100 400 vuce 000. 999.
1,000 +00 VUGG 000, 999.
3.800 <¢00 wUGLB 000. 999.
1,030 <0} UCLS 000, 999.
2,000 +00 UGL 000, 999.
1,000 +00 UGL 000, 999.
1,000 +00 VUCL 000, 999.
2,000 <00 UCL 000, 999.
1.000 +00 vUcCL 000, 999.
2,000 +00 VGL 000, 99.
2,000 400 UGL 000, 999.
3,000 +00 UGL ooo, 999.
2,000 +00 VUGL 000, 999.
1,000 +00 UGL 000, 999.
2,000 -01 UDCC 000. 999.
1.000 -01 ucce 000. 999.
Lt 1,000 +00 vucLS 000, 999,
1.000 +00 UGLS 000, 999,
LT 1.000 +00 UGLS 000, 999.
Lt 1.000 +00 ©GLS 000. 999.
6,250 402 vUGC 000, ,999.
4,000 400 VGL 000, 999.
1.2)0 401 UGG 000, 999,
1,600 +01 UGLS 000, 999,
1.660 <402 UGGCS 000, 999.
8,900 400 Uccs 000, 999.
3.8%50 +01 vUGCS 000, 999.
1.690 +01 Uccs 000, 999.
3.000 +00 UcGs (000, 999.
LT 1.000 -0l uGe 000, 999.
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AUFHABETIC SORT RY COLES!

AACHXE
ARHC
AC
ACET
ACHE
ACIDIT
ACFHN

"ACROLN

ACRYLO

ALHF

AENSLF
AG

‘AG110

ARTON
Al
ALAL
ALDIIRN
AL HC
ALHMW
ALK
ALKN
ALFGF
ALFGL
ANAFNE

. ANAFYL
ANTL

ANTRC
AQTHK
AS .
ASEEST
ASEXT
ASTOT
ATNEA
ATNT
ATZ
AYLETH
AZACN
AZIIRN
E

K&
EARANTFK
RAHXE
BAFYR
EEHC
BKZF
ECFHCE
ECFHE
BCFHM
BIRN
ERE
EEETO
KEGAG
KENSLF

ACETIC ACID, CYCLOHEXYL ESTER .
ALFHA-ERENZENEHEXACHL.ORIDFE / ALFHA-HEXACHLOROCYCLOHEXANE
HYDROGEN CYANIDE / HYDROCYANIC ACII

ACETONE

ANTICHOLINESTERASE

ACIDITY

ACETOFHENONE.

ACROLEIN

ACRYLONITRILE

AMMONIUM DIHYDROGEN FHOSFHATE
ALFHA-ENDOSULFAN 7/ ENDNOSULFAN I

SILVER

SILVER 110

AKTON

ALUMINIUM

ALIFHATIC AI.COHOL

ALDRIN

ALIFHATIC HYDROCARKON

ALCOHOLS (HIGH MOLECULAR WEIGHT)

ALKALINITY

AL KANE

ALFHA GROSS-FIELD

ALFHA GROSS-ILAK

ACENAFHTHENE

ACENAFHTHYLENE

ANILINE

ANTHRACENE

AQUIFER THICKNESS IN CENTIMETERS

ARSENIC

ASEEETOS

ARSENIC EXTRACTARLE

ARSENIC TOTAL

2149 6-TRINITRORENZALDEHYDE
ALFHA-TRINITROTOLUENE (OEBSOLETESs USE 246TNT)
ATRAZINE

ALLYL ETHER

AZACYLONONANE

AZODRIN

KORON

RARIUM

BENZO(A)ANTHRACENE

RUTANOIC ACID, 1-HEXYL ESTER

RENZO(A)FYRENE

RETA-RENZENEHEXACHLORIDFE / RETA-HEXACHLOROCYCLOHEXANF
BUTYLERENZYL FHTHALATE :
2y2-BIS(CHLOROFHENYL) CHI ORQETHYLENE DT RELATED
2+2-RIS(CHL OROFHENYL) ETHYLENE DT RELATELD
RIS(CHLOROFHENOL ) METHANE DIOT RELATED
RIDRIN

RERYLLIUM

1-(2-BUTOXYETHOXY) ETHANOL

EETA GAMMA GROSE

EETA-ENDOSULFAN / ENNOSULFAN 11



FLNLA EENZANTHFONE

sy
”

E AR

@
%t TENZAL EENZALDEHYDE
: EFNZID  EBFNZIDINE
.- pinZ0A  KENZOIC ACIN
(L EKEF 2~-EUTOXYETHANOL. FHOSFHATE
b FETAG EETA GROSS
®FTGF KETA GROSS-FIELD
= BEiIGL EETA GROSS-LAE
i Ll EERYLLIUM 7
BE 2 ANT EENZO ERIFLUOROANTHENE
- RRUTEY EENZO(GsHs I)FERYLENE
s BilRI 1y5-KIS(1,1~-DIMETHYLETHYL) -3y 3-DIMETHYLRICYCLO(3,1.,0)~
v ' HE XANE-2-0NE
( FL T ELADEX
; o EUTYLMETHYL FHTHALATE
L KO EIOLOGICAL OXYGEN DEMANT
EKFRG EUTYLFHTHALYL RUTYLGYCOLATE
- ERCLM EROMOCHL ORDMF THANE

R LUCLM EROMODICHLOROME THANFE

REMCIL =~ ERROMACIL

¥4 I-QUINUCLIDINYL HRENZILATE
UL C RENZYL ALCOHOL

B2 EANT EENZ-FLUDRANTHENE

) DIOTHE RENZOC(E) THIOFHENE

L T BENZENEFHOSFHONIC ACID
BOCEXM BEIS(2-CHLOROETHOXY) METHANE
PR BEIS(2-CHIL.ORBETHYL) ETHER

- noEe EIS(2-ETHYLHEXYL) FHTHALATE
: - . CALCIUM _
CALLMW  HYDROCAREDNS (ALL MOLECULAR WEIGHTS) :
- CAME CAREAMIC ACIDy METHYL ESTER
! CAMF CAMFHOR |
e CAFLCT  CAFROLACTAM / 6~AMINOHEXANOIC ACIDN LACTAM
Fh 0-CHLOROEENZAL DEHYDE .
Ci.CCH CIS-1-EROMD-2~-CHLOROCYCLOHEXANE
CENA 0-CHLOROKENZOIC ACIN

CCL2F2 DICHLORODIFLUOROMETHANE
CCL3F TRICHLOROFLUOROMETHANE

i, 4 CARRON TETRACHLORIDE
€Cc3 XXCC3
co CATIMIUM

CDACH CIS-1y2-DIACETOXYCYCLOHFEXANE
CIINEIS CHLORODIINITROEBENZENE ISOMER

CEC CATION EXCHANGE CAFACITY
; CE144 CERIUM 144
3 CG FHOSGENE / CARKONYL CHLORIDE

CHER3 RROMOF ORM

CHCL3 CHLOROFORM

CHO 1y2-CYCLOHEXANE OXINE
CHOLA CHOLESTANE

CHONE CYCLOHEXANONE

- CHRM CHROMAN

CHFY CHRYSENF

ChiCL2 METHYLENE CHIL.ORIDE

AR can des s s el R L N anar e TR RELL NIV C TR



-

ki
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T

CH3ER
CH3CL
CIDRN
CK

CL
CLC&HS
CLD
CLIAN

"CLIEN

CLNAF
CLO3
CLF
CLVRA
CLXE
CLXNAF
cL2
CL2EKZ
CL2NAF
CL3NAF
CLANAF
CLSE
CLSEF
CLSET
CL&ERF
CL&KZ
CL&6CF
CL6ET
CL7NE
CHONOX

- CN

co

con
COLOR
COND
Co3
Cos7
C0&0
CFCXAL
CFMS
CFMS0

CFMSO2

CFoO
CR
CRHEX
Cs
csoL
Cs137
CTSEG
CTSSM
Cu
CUEXT
cutoT
CX
CYN

. . 7

EROMOME THANE

CHLOROMETHANE

CIODRIN

CYANOGEN CHLORILDE

CHLORIDE

CHLOROERENZENE

CHLORINE DEMAND

CHLORDANE

CHLORDENE
CHLORONAFHTHALENES

CHLORATE

CHLORDFHENDLS

2-CHL.OROVINYL ARSONIC ACID
CHLORINATED ERENZENE
CHLORINATED NAFHTHALENES
CHLORINE

DICHLOROKRENZENES
DICHLORONAFHTHALENES
TRICHLORONAFHTHAILLENES
TETRACHL.ORONAFHTHAILENES
FENTACHL ORORENZENE
FENTACHILOROEIFHENYL
FENTACHLORQE THANE.
HEXACHLORORIFHENYL.
HEXACHLORORENZENE
HEXACHLOROCYCL OFENTANTENE
HEXACHLOROETHANE
HEFTACHLORONORROURNADITENE
CAREON MONOXIDE
CHLOROACETOFHENONE

COERALT

CHEMICAL OXYGEN DEMANID
MEASUREMENT OF COLOR
SFECIFIC CONDUCTIVITY
CAREONATE

CORALT S7

CORALT 60

CYCLOFENTANE CARROXALDFEHYDE
F~-CHLOROFHENYLMETHYL SULFIDF
F~-CHLOROFHENYLMETHYL SULFOXIDE
F~CHLOROFHENYLMETHYL SULFONE
CYCLOFENTANONE

CHROMIUM

HEXAVALENT CHROMIUM

CESIUM

CRESOLS

CESIUM 137

TOTAL COUNTS FOR EACKGROUND
TOTAL COUNTS FOR SAMFLE
COFFER

COFFER EXTRACTAELE

COFFER TOTAL

FHOSGENE OXIME / DICHLOROFORMOXIME
CYANIDES
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i

CYFD
Ci10
Cii
C12DCE
C13nCF
Ci1éa
C16SAT
c17

. Ci8

C18AE
ci9
C2H3CL
C2HSCL

- C4HX1L

Colis
C6HOH
CéHb
C7NE1
CBALKF
CBALTN
DERAHA
NECF
IIRHC
DERCLM
I'BTSFY
LCEFH
[ICHF
NCMEF
DCFD
DIOWVF
DEA
DEDNMF
IEETH
LEF
DIHEZFY
DIACAL
DIIADRS
DIAEL
DIAEF
HIAET
DIAS
NIAZ
DIEF
DICLF
nInDF
DIMF
DIFUR
DITH
DLIDRN
DL2HFG
M

IiMA
IIMCAR
I'MCFLE

s ey et e Wy L,

CYCLOFENTANIENE
DECANE
HENDNECANE
CIS-1+2-DICHLOROETHENE .
CIS-1»3-DIICHLOROFROFYLENE / CIS-1,3- DICHLOROFROFENF
HEXADECANGIC ACIL / FALMITIC ACID
SATURATED HYDROCARONS (C16)
HEFTADECANE
OCTAIECANE
OCTADECANOIC ACID» ETHYL ESTER
NONADECANE
CHLOROETRENE / VINYL CHLORIDE
CHLOROETHANE
CIS-4-HEXEN-1-0L
RENZENE-TI6
CYCLOHEXANOL
KEENZENE
HEFTACHLORONOREDRNENE.
C8 ALKYL FHENOL
€8 ALKYL TETRAHYDORONAFHTHALENE
LIRENZO (A HYANTHRACENE
DIKROMDCHL.OROFROFANE
DELTA-EENZENEREXACHLORIDE / DFELTA-HEXACHLOROCYCLOHEXANE
DIBROMOCHL.OROMETHANE
4, 5-DIMETHYL-2y46-RIS(TRIMETHYLSYI.NXY) FYRIMIDINE
DICHLORORENZ OFHFE.NONE
DNICYCLOHEXYL FHTHALATE
S»7-DICHLORO-2-METHYL RENZOFURAN
DICYCLOFENTADIENE
VAFON4
DIETHYL AMINE : v
DIETHYLDIMETHYL DIFHOSFHONATE
DIETHYL ETHER
DIETHYL FHTHALATE
3y4-TIITHYDRO-2H-1-RENZOFYRAN
DIACETONE ALCOHOL / 4-HYDROXY-4-METHYL-2-FENTANGONE
RIS(DIISOFROFYLAMINOETHYL) DISULFIDE
DITISOFROFYL AMINOETHANOL
S-UTISOFROFYLAMINOETHYLMETHYL FHOSFHONOTHIQATE
DIISOFROFYL AMINOETHANETHIOL
EIS(DIISOFROFYLAMINOETHYL) SULFIDE
DIAZINON
DIISORUTYL FHTHALATE
DICHLOROFHENOLS
DIISOFROFYLIIMETHYL DIFHOSFHONATE
IIISOFROFYLMETHYL FHOSFHONATE
DIISOFROFYL UREA
DITHIANE
DIELDRIN
IL-2-(3-HYOROXYFHENYL) GLYCINE
ALIAMSITE
DIMETHYL ANILINF (OEKSOLETE# USE NNIMA)
DIMFTHYL DITHIOCAREONATE
v 2-DIMETHYL CYCLOFENTADTENE

.= - . I T L T
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IMETH

TIMMF

IMF
DMFCHE
OMFTHF
IM1ACH
IINREE
DINEF

_LINOF

DINFF
ONTISO
Lo
NnoAD

110AZ

IOETH
LiOFAM
IFA
DFETH
OFHNY
OFNTLL
NS0

<3
IWTRAC
DTCHRO

IURS
NYSCAN
ERCFGL
ED

E MF
EMFA
ENDRN
ENHETH
ECFS04
ETCAHD
ETOH

F
FAERFEE
FANT
FARN
FATAL
FE
FLRENE
FREON
F1iOERF
GA
GAMAG
Gk
GEHC
Gh
GRNIDY
H
HARID
HCEL

DNIMETHYL ETHER
DIMETHYLMETHYL FHOSFHATE

DIMETHYL FHTHALATE

3-(2,2-DIMETHYLFROFOXY) CYCLOHEXENE
292-DIMETHYL-5-(1-METHYLFROFYL) TETRAHYDROFURAN
292-TIMETHYL~1-ACETYL CYCLOHEXANFE
1»1-DI-N-RKUTYL ETHYLENE / 1s1-DI-N-EBUTYL ETHENE
DI-N-RUTYL FHTHALATE

II-N-OCTYL FHTHALATE

DI-N-FENTYL FHTHALATE

DINITROTOLUENE ISOMER

DISSOLVED OXYGEN

NIOCTYL ADIFATE

LICCTYL AZELATE

DIOCTYL ETHER

~=(2-AMINOETRHYL) FYROCATECHOL / DOFAMINE
DIFHENYL AMINE
DNIFHENYL ETHER

DIFHENYL

-(=-)>—-FANTOLYL LACTONE
DIFHENYL SULFOXIDE

NISULFIDE

2¢6-DI-TERT-RUTYL-4-CRESOL

1.ALFHAL(E)» 4. ALFHA.—l (194-DOTHYDROXY~2+ 69 6-TRIMETHYL-
2-CYCLOHEXEN-1-YL)-2-RUTEN-1-0ONE

HURSBAN

GC-MS DYE SCAN

ETHYL-2,2-RIS(4~-CHLOROFHENYL) GLYCOLATE
DICHLORODETHYL ARSINE

ETHYLMETHYL FHOSFHONATE

ETHYLMETHYL FHOSFHONIC ACID -
ENDORIN '
ETHYL-N~-HEXYL ETHER

ENDOSULFAN SULFATE

ETHYL BRENZENE

ETHANOL

FLUORIDE

FORMIC ACID, RETA-FHENYLETHYL ESTER
FLUQRANTHENE

FARNESOL

FATTY ALCOHOL

IRON

FLUORENE

FREON s/ DICHLOROFLUOROMETHANE
DECAFLUCOKOEIFHENYL

TARUN / ETHYL-NsN-DIMETHYL FHOSFHORAMIDIOCYANIDATE
GAMMA GROSS

EARIN / ISOFROFYLMETHYL FHOSFHONOFLUORIHATF
GAMMA-ERENZENEHEXACHLORILE / GAMMA-HEXACH!I OROCYCLOHEXANE
SOMAN / FINACOLYLMETHYL FHOSFHONOFLUORIDATE
GREEN DYE

LEVINSTEIN MUSTARD

TOTAL HAFINESS

HEXACHLOROKUTALIIENE
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oo

HCNE
HCO3
HI
HEXANE
HG
HGEXT
HGTOT
HMX

-HN

HFCL
HFCLE
HF 04
HWX0132
HWX099
HXADEE
HXALIOE
HXCO3S
HXHMAZ
HYNE
H2S
ICIFYR
IMF
IMFA
INDAN
ISOLK
I1SOFEZ
IS0OFHR
K

KEND
K40

L
LACYKE
LAURIC
LIN
LIFID
LO
MALO
MEADOE
MEAS
MEOH
MEZA
MEZCL
MIOCL
MERFIF
MECC6
MECYRU
MECYFE
MECSIDE
MEC6&HS
MEHG
MEKN
MEOH
MEFOHK
MESTOX

LEWISITE

HEXACHICRONOREORNADIENE

EICARRONATE .

DISTILLED MUSTARD / RIS(2-CHLOROETHYL) SULFILDF
HEXANE ' . ' '
MERCURY .

MERCURY EXTRACTAELE

MERCURY TOTAL
CYCLOTETRAMETHYLENETETRANITRAMINE

NITROGEN MUSTARD

HEFTACHLOR

HEFTACHLOR EFOXIDE \

HYDROLYZAELE FHOSFHATE

HALOWAX 1013

Hal OWAX 1099

HEXANEDIQIC ACIDy DIRUTYL ESTER / DIRUTYL ANIFATE
HEXANEDIOIC ACIIly DIOCTYL ESTER

HEXACOSANE

4951697981 BA-HEXAHYIRO-BA-METHYL-2(1H)-AZULENONE
7-HYDROXY NORRORNADITENE

HYDROGEN SULFIDE

INDENOC1y2y3-CyT)FPYRENE

ISOFROFYLHETHYL FHOSFHONATE

ISOFROFYLHMETHYL FHOSFHONIC ACID
1-HYDROXY-2y3-METHYLENE INDAN [HM.W.1461
ISODRIN

ISOFROFYL RENZENE / CUMENE

ISOFHORONE

FOTASSIUM

KETO-ENDRIN

FOTASSIUM 40

LACTIC ACID CYCLIC RUTANERORONATE

LAURIC ACID

LINDANE

Z LIFIDS

LEWISITE OXIDE

MALONONITRILE : :
3-METHYL EBUTANOIC ACID, 3,7-DIMETHYL-2,4,6-0CTATRIENYL ESTER
FOAMING AGENTS / METHYALYNE ELUF AGCTIVE SUESTANCE
ALFHA-METHYLEENZYL ALCOHOL

ALFPHA-METHYLEENZYL ACETOACETATE
ALFHA-METHYLEENZYL-2-CHLOROACETOACETATE
2-METHYL UNDECANAL / 2-METHYL HENDECANAL

1,1’ -METHYLENFRIS-FIFERIDINE

METHYL CYCLOHEXANE

METHYL CYCLOERUTANE

MFTHYL CYCLOFENTANE

TOLUENE-IE

TOLUENE

METHYL MERCURY

METHYLETHYL KETONE

METHANOL

2-METHYL FENTANGL
MFSITYL OXIDE / 4-MFTHYL-3-FENTEN-2-ONE.
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NETLAF  METHYL NAFHTHALENE
s MEXCLR  MFTHOXYCHLOR
E- MEZHFL  METHYL-2-HEFTANOL
' M6 MAGNESIUM
HMIEK METHYLISOERUTYL KETONE
i MIFK METHYLISOFROFYL KETONE
MIREX MIREX
MLTHN MALATHION
B MN . MANGANESE
: MO MOLYEDENUM
MDIS MOISTURE
- MONDC MONOCHLOR
N ME METHYL FHENOL
MFA METHYL FHOSFHONIC ACID
MF DO 2-(META-CHLOROFHENYL ) -2~ (FARA-CHI.OROFHENYL) -1y 1-LiTCHLOROE THANE

. MSSCAN  GC-MS ORGANIC SCAN
BN MTRZL METFAZOL / CARIIAZOLE

NA SODIUM
~ NAF NAFHTHALENE
i NAFLS NAFHTHALENE-LS8
tIAZ2 SODIUM 22
NE NITRORENZENE
HEDS NITRORENZENE-DS
NC " NITROCELLULOSE
. NCLN NORTRICYCLANOL :
i NUFEER N-(4-CHLOROFHENYL)-3-FHENYL-2-FROFENAMIDE
. NC1 NITROCELLULOSE 12%Z N :
NC2 NITROCELLULOSE 13.47% N

NIHXA N-NITRODIHEXYL AMINE

NI I0X ‘NITROGEN DIOXILDE. .
NDONFA NITROSODI-~N-FROFYL AMINE

MECHXA N-ETHYLCYCLOHEXYL AMINE

! NEQFEAR N-ETHYL-2-FROFENAMIDE

L NG NITROGLYCERINE
NH3 AMMONIA
[ NH3N2 AMMONIA NITROGEN
{ NI NICKEL
NIT NITRITEyNITRATE-NON SFECIFIC

MMCANE N-METHYL CARERAMIC ACIDy 1-NAFHTHYL ESTER
{ NHIIMA N»N-DIMETHYL ANILINE
: NNDFA N~NITROSODIFHENYL AMINE
, NNFIFA  N-NITROSOFENTYLISOFENTYL AMINE
}- NN4HFPL  N-NITROSO-4-HYDROXY FROLINE
v NO2 NITRITE
NO3 NITRATE
f NULDRN NUDRIN
i - N2KJEL  NITROGEN KRY KJELLAHL MFTHOD
‘ Ol'AFDIM  OCTADECANOIC ACIDy (2-FHENYL-1,3-DIOXOLAN-4-YL.)-METHYL ESTER
ODECA OCTADECANOIC ACID / STEARIC ACID

OEMF O-ETHYLMETHYL FHOSFHONATE
OILGR OIL & GREASE _
oFonn 2~ (ORTHO-CHLOROFHENYL ) -2-(FARA-CHLOROFHENYL)-1»1-DICHL. OROETHANE
;: Qrule 2-(0ORTHO-CHL.OROFHENYL)-2-(FARA-CHLOROFHENYL)~1» 1-DICHLORQETHENE
o OFLOnT 2~ (ORTHO-CHLOROFHENYL ) ~-2-(FARA-CHL.OROFHENYL)~1» 19 1 ~-TRICHLOROETHANE
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i

-

v

SR
OxCN
UZUNE
~*"TIC
FAZHLE
FAPMEE
23l
54

I:."i‘(
FEZ14
feiwlid
FCE221

R $=,

bi =142
248
FCR254
FCL260
Fir2é62
FCe

-

i .
FUNOLX
ttiuE

T Loavytnibd

o S Y = |
|
roeiy TR

bkl .

FHENAA
FHENDE
FHENOL
roTap
LT
FIFER
o
FO4
EAANET
PELUk
FFLDE
EFUDT
FFETIE
FRTHN
FYR

4
RAZ23
RA226
A28
RIX
REDIDY
RESACI
FN219

ORGANQFHNSIHATES
1y4--OXATHIANE

OXACYCLONONANE

DZONE

FARTICULATE MATTER .

FROFANDIC ACINy 2-HYDROXYDECYL ESTER
FENTANDIC ACILy 2-METHYLEUTYL ESTER
FROTACTINIUM 231 '

FROTACTINIUM 234

LEAI

LEALl STYFHNATE

LEAD 214

FCE 1016

FCE 1221

FCE 1232

FCR 1242

FCE 1248

FCE 1254

FCE 1260

FCR 1262

FENTACHLOROFHENOL

DICHLOROFHENYL ARSINE

FOLYDIMETHYL SIL.OXANE / DIMETHYLFOLY SILOXANE
FOLYETHYLENE GLYCOL ETHERS

N-FENTAMILE

FENTANE

FENTAFRYTHRITOL TETRANITRATE
FENTAFLUOROFHENOL

FH

FHENANTHRENE

FHOSDIRIN _

FHENYL ACETIC ACID

FHENOL-T6

FHENOL

FHTHALATES

152,354, S-FENTAHYDROXYCYCLOFENTANE

FIFERIDINE

FURGEAELE ORGANIC HALOGEN

FHOSFHATE

ORTHOFHOSFHATE
242-K1S(FARA~CHLOROFHENYL.) ~1y 1 -I'T CHL.OROE THANF
24 2-KI1S(FARA-CHL.OROFHENYL ) =1y 1 -IIICHLOROE THENF,
2,2-KIS(FARA-CHI.OROFHENYL) =11+ 1-TRICHL ORGF THANE
2,2-KRIS(F'ARA-CHLORDOFHENYL ) -2-FHENYL -1 1 ~I1ICHL.OROE THENF
FARATHION

FYRENE

FHOSFHORUS

RADIUM 223

FADIUM 226

RADIUM 228

CYCLONITE / HEXAHYDRO-153,5-TRINITRO-1s3,4-TRIAZINE
REI' DYE - -
RESIN ACIDS

RADON 219



AN . .
. IO .
- .
.

RN220 RALION 220
RN222 RADON 222
o S SULFUR
e SK ANTIMONY
cF SELENIUM
SIL SILICONE
SILVEX  SILVEX
SN TIN
s03 SULFITE
o 'S804 SULFATE
i SFIRO (1’95 TRANS)-7-CHLORO-4-HYDROXY-2’y4-OIMETHOXY-6’-METHYL~

SFIRO(EBENZOFURAN-2(3H)»1’'-(2) CYCLOHEXENE)-3y4’'-DII0ONE
SQUAL SQUALENE
SR STRONTIUM
€s SETTLEARLE SOLIDS
STIGMA STIGHMASTENAL.
STYFH STYFHNATE ION
STYFHA STYFHNIC ACID
STYR STYRENE
SULFID SULFILDE
s2CL2 SULFUR MONOCHILORIDE

TRA TRIRUTYL AMINE
: TEASIDE  THIOERUTYRIC ACID, S-DECYL ESTER
i TRF TRIRUTYL FHOSFHATE
- TCH TETRACHLOROEKENZENES
- TCE1 152+4,5-TETRACHLOROKENZENE
{; TCR? 1+2»3+4-TETRACHLOROKENZENE
s TCE3 1y2+3+5-TETRACHLORORENZENE
) TCHICS  TRANS-1,2~CYCLOHEXANDIOLs CYCLIC SULFITE
- TCLEA 1y1+2y2-TETRACHLOROE THANFE
TCLEE" TETRACHLOKOETHYLENE / TETRACHLOROETHENE .
TCLTFE 1+192-TRICHLORO—-1+2,2-TRIFLUOROETHANE '
{w TCO3 TETRACOSANE '
[ TCSAME  15-TETRACOSENOIC ACIDy METHYL ESTER
- TCST TRICHLOROSTYRENFE

TOGCL THIODIGLYCOL
: TOMHEX TETRADECAMETHYL HEXASILOXANE
e TLODTL TERT-DOLECANETHIOL

TIS TOTAL DISSOLVED SOLIDS
b TEGLME  TRIETHYLENE GLYCOL» METHYL ETHER
[ TEMF TEMFERATURE

TEFO4 TRIETHYL FHOSFHATE

! TETFT TETRACHLOROCYCLOFENTENE

{ TETR TETRAZENE

; - TEYRYL NITRAMINF / N-METHYL~Ns2+4»6~TETRANITROANILINE
TFAAFE TRIFLUOROACETIC ACINy 1+5-FENTANEDIYL ESTER

: TFICLE 191,2-TRIFLUORO-1y2-1ICHL.OROETHANE

: THF TETRAHYDROFURAN

THNAT THORIUM NATURAL

THF2ML TETRAHYDROFYRANYL-2-ME THANOL

TH227 THORIUM 227

- TH228 - THORIUM 228

oe TH230 THORIUM 230

b TH232 THORIUM 232




TL
THHFLO
P THHXL
“;  TMODED
TMFO3
. TMFOA
a TMUR
' TM3FL
TNTISO
. TOC
| TOTODT
TOTHG2
P TOTFCE
(' TFH
' TFD4
. TRCLE
i TRIKZ
v _ TRIMEZ
TRIFT
: TRITIU
s TRHMTLE
TRXMET
( TS
P 1SS
L qu
- TVUS
TX
= TXFHEN
T1E2RC
T12LCE
T13DCHF
T2LEC
UnEF
UDiMH
UNAT
} UNKXXX
r U234
: U235
u238
l . v

Y-

VARHY
VFA

Ut

VoL

VX

WF
XCOMF
XFLGAS
XFLOSV
XYLEN
YELDY
ZN
ZN6S

E% yd3

————— e s e~ =

“TRANS-1»3-LICHL OROFROFENE

THALLIUMN

3931 6-TRIMETHYL-195~-HEFTAIITEN-4-ONE
3,5, S5-TRIMETHYL-1~HF XANOL. '

212171 7-TETRAMETHYL-4»5~0CTANIEN-3-0ONE

TRIMETHYL FHOSFHITE '

TRIMETHYL FHOSFHATE

TETRAMETHYL UREA

2,39 4-TRIMETHYL-3-FENTANOL

TRINITRQTOLUENE ISOMER

TOTAL ORGANIC CAREON

TOTAL VALUE OF ALL LOT, DDE, DNOD ISOMERS

TOTAL MERCURY

TOTAL FCE

THIGFHENE

TOTAL FHOSFHATES _

TRICHLOROETHYLENE / TRICHLOROETHENEF
TRICHLOKOEENZENES (ALL ISOMERS)

TRIMETHYL EENZENE

TRICHLOKOCYCLOFENTENE

TRITIUM

2+3y4-TRIMFTHYL-4-TETRALECENE

TRIHALOMETHANES

TOTAL SULFUR

TOTAL SUSFENDEN SOLIDS

TOTAL URANIUM

TOTAL VOLATILE SOLIDS

WHEAT RUST

TOXAFHENE

TRANS-1-EROMO-2-EKUTYL CYCLOFROFANE
TRANS-1y2-DICHLOROETHENF / TRANS-1y2-LICHLOROETHYLENE
TRANS-2-DECENE '
URANIUM DEFLETED

UNSYMMFETRICAL DIMETHYL HYDRAZINE

URANIUM NATURAL

UNKNOWN COMFOUND 001 THRU 999. NOTE: 001-999 FULL FIELD AS SHOWH
URANIUM 234

URANIUM 235

URANIUM 238

VANADTIUM

VARIOUS HYDROCARKONS WITH INCREASING M.W.

VINYL FORMATE
D-ETHYL-S-(2~DIETHYLAMINOETHYL)-METHYL FHOSFHONOTHIOLATE
VOLATILES
0-ETHYL-S-(2-DIISOFROFYLAMINOETHYL)-METHYL FHOSFHONOTHIOLATE
WHITE FHOSFHORUS

REMAINING EXFLOSIVE COMFOUNIDS

EXFLOSIVE GAS

EXFLOSIVE SFRAY

XYLENES

YELLOW DIYE

ZINC

ZINC 65

ZIRCONIUM

R I Cht R LT TL T T ST EERE - T TS CIALALRRIG Trs AT LT L,



g

1A3MPZ
1KY4HRB
1CIMFZ
1T0DCL
1EHE
1HXE
1HX30L
1MEIND
1NHF

-1N20NE

1 TRCHA
11DRCE
11DCLE
1117TCE

1127CE

120CLE
12DCLE
12NCLF
120FH

12DME

1 2EFER
1247TCE
130CLE
13LER

13LFE

130EM

13DNE

13ThAM
135TNE
14LCEKU
1ALCLE
14ATMNF
140NE

14N2EK
18LINAF
18018D
2A461LIA
2845607
2REETO
2REMIE
2ENMNM
2RRHXA
2RUXEL
2B1CF

2kr100L
2CEMN

2CECHO
2CHAEE
2CHE10
2CLF

2CMCHO
2CNAF

2DMFEN
2E2RHFLD

1-ACETYL-3-METHYL-5-FYRAZOLONE I
1-RENZYL-4-HYDROXYEBENZIMIDAZOLE
1-CAREAMOYL-3+5-I1IMETHYL-2-FYRAZOLINE
1-IIONECANOL

1-ETHYLHEXYL EENZENE

1-HEXENE

1-HEXEN-3-0L

1-METHYL INDAN

1-NITROHEFTANE

1-NITRO-2-0CTANONE
1-T-KUTYLCYCLOHEXANECAREOXYLIC ACID
1»1-DICHLOROETHYLENE / 1+1-DICHLOROETHENE
1»1-DICHLORDETHANE

111+ 1-TRICHLOROETHANE

1115 2-TRICHLORODE THANE
1»2-DICHLOROKENZENE
1»2-DICHLORDETHANE
1»2~01CHLOROFROFANE

1y2-DIFHENYL HYDRAZINE

1»2-DIMETHYL BENZENE / O-XYLENE
1»2-EFOXYETHYL BENZENE / STYRENE OXITDE
11274-TRICHLORDERENZENE
1+3-01CHLORORENZENE

1»3-DIETHYL KRENZENE

1+ 3-DIFLUORORENZENE

1»3-DIMETHYL RENZENE / M-XYLENE
1,3-DINITRORENZENE

13-TETRAIECYNDIC ACIL, METHYL ESTER

1+3»S-TRINITRORENZENE

1,4-DICHLOROKUTANE

194-DICHLOROERENZENE
194-DIHYDRO-194-METHANONAFHTHALENE .
1»4-DINITROBRENZENE

194-IIMETHYL-2-ETHYL RENZENE

1,B-DIIMETHYL NAFHTHALENE
12+3+4y4A>5,8,BA-0CTAHYIIRD~1,4»5,»8-DIMETHANOLNAFHTHALEN-2-0L
2~AMINO-4y6-DINITROANILINE
2~-AMINO~496-DINITROTOLUENE
2~(2-N-RUTOXYETHOXY) ETHANOL
2y2-RIS(ETHYLMERCAFTO)-DIETHYL ETHER
2-RUTYL-N-METHYL NORLEUCINEs, METHYL ESTER
2-BROMOHEXANOIC ACID

2-BUTOXYETHANOL

2~-ERROMO~1-~CHL.OROFROFANE

2-RUTYL-1-0CTANOL
O-CHLOROEBENZYLIDINEMALONONITRILE
2-(2-CYANOETHYL) CYCLOHEXANONE
2-CYCLOFENTENE-1-HENDECANOIC ACIDy ETHYL ESTER
2-CYCLOHEXEN-1-0NE

2-CHLOROFHENOL

2-(CYANOMETHYL) CYCLOHEXANONE
2-CHLORONAFHTHALENE

2»2-DIMETHYL FENTANE
2-ETHYL~-2~HYDROXYMETHYL-1»3-FROFANEDIOL



£ -":':.'(1
PO -]

-

.
i

te e - -

2FEF .
2FNAF
2FF
2HNIOL
2MEZA
2MCFNE
2MEFEN

2MF
{ 2MTHFM
2M1DIL

2M1FNE
2M2EKDA
2M2H3E
2M24F
2NRZLZ
2NF
2NT
2N3C
2TCLEA
225TCE
2255CE
230CLF
23L2HL
2345CE
2346CF
2356CF
24@
24ICER
241LCLF
24DMFN
240INF -
240LNT
245FCE
245TCF
2446TCA
246TCF
246TNF
246TNR
246TNT
25C14DN
250CLF
25HXCE
26 EMF
26ICLF
26DMST
26LNA
26DNT
26HFCE
3BFETH
3CLF
3CHMCH
SEHXLE
JHIMFL
IHDMFT

2-FLUOQROI'IFHENYL
2-FLUORONAFHTHALENE
2-FLUOROFHENOL

2-HENDECANGL /7 2-UNDECANOL
2-METHYLRENZYL Al.COHOL '
2-METHYL CYCLOFENTANONE
2-METHYL FENTANE ‘
2-METHYL FHENOL / 2-CRESOL
2-METHYLTHIO-4-HYDROXYFYRIMIDINE
2-METHYL-1~DODECANOL
2-METHYL-1-FENTENE
2-METHYL-2-BRUTENEDIAMIIDE
2-METHYL-2-HYDIROXY-3-EUTYNE
2-METHYL-2y4-FENTANEDIOL
2-NITRORENZALAZINE
2-NITROFHENOL

2-NITROTOLUENE
I-METHYL-2-NITROFHENOL / 2-NITRO-M-CRESOL
1¢1,1,2-TETRACHLOROETHANE
292/ 95-TRICHLOROEKRIFHENYL
292795»5/-TETRACHLORORIFHENYL
2»3-DICHLORDFHENOL
2»3-DIMETHYL-2-HEXANOL

21394 S5-TETRACHLOROEKIFHENYL
213949 6-TETRACHLOROFHENOL

"293+5,6-TETRACHLOROFHENOL

2+4-DICHLOROFHENOXYACETIC ACII
2+4'-DICHLORORIFHENYL
2y4-DIICHLOROFHENOL

2+ 4-IIMETHYL FHENOL

. 294-DINITROFHENOL

2+ A-TINITROTOLUENE
292’4+,5¢5'-FENTACHLORDEIFHENYL
294,»5-TRICHLOROFHENOL

2949 6-TRICHLOROANILINE
234,6-TRICHLOROFHENOL
2+4y6-TRINITROFHENOL. / FICRIC ACID
214,6-TRINITRORESORCINOL / STYFHNIC ACID
2+4»6-TRINITROTOLUENE
29y5-CYCLOHEXADIEN=~1»4-TITONE
2+»5-DICHLOROFHENOL.

29213949595 -HEXACHLOROERIFHENYL
296-DI-T-BUTYL~4-METHYL FHENOL

29 6-IICHLOROFHENOL.

2»6DIMETHYL STYRENE

2»6-DINITROANILINE

2+ 6-DINITROTOLUENE
292°939454’ 95+ 6-HEXACHLORORTFHENYL
3-RUTENYLFENTYL ETHER

3-CHLOROFRENOL.

3-(CHL.OROMETHYL) CYCLOHEXANE
3-ETHYL~194-HEXATIIENE
3-(HYDROXYMETHYL)-4,4-DIMETHYL FENTANAL
3-HYDROXY-2»7-DIIMETHYL-4(3H)-FTERIDINONE



FHXE2D0  3-HEXEN-2-ONE

3tiF 3-METHYL FHFNOL / 3-CRESOL
IMXIMZ 3-METHOXYIMIDAZOLE
SHIFL 3-METHYL-1-FENTANOL
3M2CHO 3-METHYL-2~CYCLOREXEN~1-0ONE
3M2C10 3-METHOXY-2-CYCLOFENTEN-1-0NE
IM2HXL 3-METHYL-2~HEXANOL.
3INT 3-N1TROTOLUENE
30CTOL 3-0CTANOL
z J0FFAE 3-0X0-3-FHENYL FROFANDIC ACID, ETHYL ESTER
: 34DCLF 394-IICHI.OROFHENOL.
I4ASTIH 394, S-TRIMETHYL-1-HEXENE
i 33DNA s S~DINITROANILINE :
? ISNNT 3y S-DINITROTOLUENE _
36LFQ0D 3y 6-DICHLOROFLUOREN-9~0NE
4A7STT 4-AMINO-3»S-DINITROTOLUENE
4RRFPE 4-BROMOFHENYLFHENYL ETHER
ACLFFE 4~CHLOROFHENYLFHENYL ETHER
ACL2C 2~-METHYL-4-CHLOROFHENOL / 4-CHLORO~2-CRESOL
ACL3C 3-METHYL-4~CHLOROFHENOL. / A-CHLORO-M-CRESOL / 4-CHLORO-Z-CRESNIL.
ANMZFL 4+y4~-DIMETHYL-2-FENTANOL
AFANIL 4-FLUOROANILINE

; AFT . 4-FLUOROTOLUENE
L AHAZOE  4-HYDROXYAZOERENZENE
" 4HYERA 4-HYDROXYRENZALIEHYDE
o AIOMBU  4-T10DOMETHYL QUINULCIDINF
3 AMF A-METHYL FHENOL / 4-CRESOL
- AMXCHL. A-METHOXYCYCLOHEXANOL
AMYF 4-METHOXYFHENOL
: AMDFFL A-METHYL-2-FROFYL-1-FENTANOL
% ANF 4-NITROFHENOL _ .
ATOF 4-T-0CTYL FHENOL
[f AALFEZ  494-DIFLUDROKENZOFHENONE
K AATWMFE  4y4-DIMETHYL-2-FENTENE

A6TINRC 2-METHYL-4,6-DINITROFHENOL / 4y6-DINITRO-2-CRESOL
e 48IMHD 4,8-LIMETHYL HENTIECANE
i SCL2C S5-CHLORO-0-CRESOL / 2-METHYL-S5-CHLOROFHENOL.
; OMSHAL S-METHYL-S-HYDROXYHEXANDOIC ACID LACTONE
SN20L S-NOREOREN-2-0L '
6CL3C $-METHYL-6-CHLOROFHENOL / 6-CHI.ORO-3-CRESQOL
LEG6MFV 6-ETHYL-6-METHYL FULVENE
6MEFUR 6-METHYL FURTNE



6.

APPENDIX B

AQUIFER TESTING
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KEY TO APPENDIX B: AQUIFER TESTING

The diagram pictured on the aquifer testing data sheets does

not depict the actual procedure used, as described in Chapter 3.
A more accurate representation appears in Figure B-1. Definition
of terms used on aquifer testing data sheets and Figure B-1 are
as follows:

Ho = height of total water level rise at time zero
Ht = height of water level at measurement timet

t = time in minutes

L = total screen length

SWL = static water level



D . . H .
_ S . ' : _
r)
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CALCULATIONS FOR CAAP AQUIFER TESTING

S*

i Well Rc?2 t Lg T K (dimen-
D No. (cm) (sec) (cm) (cm?/sec) (cm/sec) 'sionless)
P G3 25.8 2.70 335 9.55 2.9x1072 10-10
g G7 . 25.8 1.02 403 25.29 6.3%x1072 1078
' G16 25.8 1.26 269 20.48 7.6x10-2 10°8
, G17 25.8 1.32 - 358 19.54 5.5x10-2 10”3
. G22 25.8 0.96 457 26.88 5.9x10-2 1079
P -~ G23 25.8 0.66 447 39.09 8.7x10-2 10°10

G24 25.8 2.88 403 8.96 2.2x10-2 10710
[ G27 25.8 0.72 439 35.83 8.2x10-2 1077
s G30 25.8 0.48 401 53.75 1.3x10-2 107°

G33 25.8 0.78 340 33.08 9.7x10-2 10772
r-

Rc? = radius of well casing - squared
f t = time in seconds after instantaneous rise, where %%7 =1

Ls = saturated screen length

[ - e Rc?
D T = transmissivity = <

S = storage coefficient = determined from Type Curves

R ¢ W(u) = a well function used in Type Curves
c

v *Values fourd using this method are generally assumed to be
corresponding to a confined aquifer, with wells fully

i penetrating. Correlating data, though, shows these values

. to be fairly accurate.




.:,‘; 1) Project /7¢Y--- ‘.&__ ’ -
ol '- '

2) location i

[

3) Date S-6 - F=2 5) Well or Boring No. e
.r 4) Personnel /)f%/% 6) R=Radius of tlell W (in.)
i 7) L=Length of Screen /5/0 (ft.)
. N (from well detzil sheet)
Well —e Il::— R —
L ell 8) Static Water Level S 7S 5 (ft.)
] _ (depth to water) :
a7 ¢SO0
; Ground Surface 9) Total Well Depth 7 (ft.)
u3) N m ZNZNZNN 10) Bailildown Data (from Test) - Record
Static Water Information in Minutes and Feet
1 {Level (SWL e
ol e SCr 7/

4**
? T 1) L '¢W/M/uab/éwﬂ =110 - 33Sem

Do
D)

L Hy @ t3

Ho @ to

7|

r i _
‘ L ‘ ' Depth to Water /,4
. (After Baildown) )
S | | B il Ko 2 i P | e (MR
- - ! o 2 Do Ho g ft//3 |/
’ | : 138 | D1 Hy sstops |0 312
) 3 t2 p. /850 D2 H2 3.425 | 0283
l . 4 t3 p. 538 D3 Hy 7.875 |g.769
. s ta p. 700 Dy Hy 52§75 | 9. 122
& 6 | ps00 |05 i o |g.0f3
e 7 ltepss3 | P He 2 0042
[ . 8 t7 2, v5S Dy H7 O 0
: ° ‘8 Dg Hg
; 10 tg Dg Hg
L 11 t10 D1o Hio
’ 12 t11 D11 Hy)

13 t12 Dy2 Hi>

.14 t13 | D13 H13
-~ *Take readings until well is stabilized, if tight soils - test may be stopped

prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



T P { . . 1
1) Project / 7‘7/” _ t . .
j

2¥ Location 5/7?"7/0

3) ‘Date S -&- A - '5). Well or Boring No. _ S
e 4) Personnel .976,/.:\'// 6) R=Radius of Well ‘%0 . (in.)
° 7} L=Length of Screen /f‘-ﬂ (ft.)
, . (from well detail sheet)
H J —
!', well l R 8) Static Water Level /75’f (ft.)
?' 1] (depth to water)
o . /0
i_. | . Ground Surface 9) Total Well Depth 2% (ft.)
= N | PRSI " 10) Baildown Data (from Test) - Record
' Static Water . Information in Minutes and Feet
r 1 |Level (SWL) 2
/I} M&—AMLGA/MUA _/éz/ﬂjZ/ // o' : 735 e
[ 4
o~
44
o [\J] —
! o~ + O
i = o
[e) — (\=) ©
8| 3 ol 1 3
=X oo o]
i . =
|
B | | Depth to Water /L,Q
!'_jj (After Baildown) - -
. Reading* Tlem(,,(sfé_a;rt) D¢ e nes " dt/Hy
. - : 1 to O Do Ho /8.//5| /
[- 2 tl /50 D1 By /263510-283
. v .
3 2 gy33 | D2 H2 7.87S | p./6¢
i B 4 t3 0.6J0 | D3 Hy 57775 | 0./22
E t4 0,550 D4 Hy o  |p.0§2
g 6 ts /300 Ds Hg 2 D092
!
! 7 te 2.06 7 Dg He O 25
, 8 t7 D+ H7
;! 9 tg D8 HB
10 tg Dg : Hg
11 ti1o Dio Hyo
12 t11 D11 Hyy
13 t32 D12 H12
14 t)3 D13 H13
E—\-';-.'r
k. *Take readings until well is stabilized, if tight soils - test may be stopped
o prior to stabilization as necessary.

P **Djsregard Columns 2 and 3 during baildown test. They are for office calculations.



i , - : /
- 1)3_'3;Project /7 ‘/f t - . e

e 2) ;Locétion C/fﬂf?

—r

3) Date JS -6~ 37 5) Well or Boring No. S
;’i\ 4) Personnel 9r%/717 6) R=Radius of Well 7 (in.)
o 7) L=Length of Screen /50 (Ft.)
B (from well detail sheet)
Well I — R 8) Static Water Level /T -5’{ (ft.)
| 1] (depth to water)
r [4 %
k . Ground Surface 9) Total Well Depth Y AY% (ft.)
b = N | PRGN 10) Baildown Data (from Test) - Record
_ Static Water - Information in Minutes and Feet
. | Level (swL) / 5
3 ¥ ¥

I . ) /Jafww/ﬁo/mx 57%46 2110 s 3 e

Do

D1

L Hy @ tp
Hl @ t)

Ho @ to

v
|

|
| # $ | Depth to Water %
L (After Baildown) ' .
& . Reading* Tir}flﬂ(“sf,gjart) D¢ _ e Ht/Hq
: ' ! o o Do bog/5.//3 | /
| 2 t1 9. 235 D1 M1 )2.625 | 0283

3 t2 o547 | D2 . Hy 2.775 | préd
; 4 t3 p.750 | Pz Hy <y 78 |p./22
{ 5 ts S0/ 7 D4 Hy o |pos5s
r 6 ts L3/7 Ds Hy 2 L0 Y2
P 7 te 3./00 Dg He 0
i 8 t7 D4 H7
i 9 | tg Dg Hg

10 tg Dg Hg
] 11 tio Djo Hjp

12 ti1 D11 Hyp

13 t12 D)2 Hys

14 t13 D13 H13

*Take readingé until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

g **Disregard Columns 2 and 3 during baildown test. They are for office calculations.

Rl TS R SOy SR
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1) Project . /7‘/f i ‘ e

2) location ' CAS S

3) Date 36 TR 5) Well or 'Boring No. 7 !
e 4) Personnel pfoéﬁ%/ 6) R=Radius of Well %fﬁ (in.)
- ! ] 7) L=Lengtt}1 of Screen /_{)ﬂ (ft.)
) i (from well detail sheet)
~—a R : :
Well I 8) Static VWater Level /§/97/0 (ft.)
? ] (depth to water)
. Ground Surface 9) Total Well Depth st (ft.)
=z 2\ m— 10) Baildown Data (from Test) - Record
Static water Information in Minutes and Feet
1 | Level (SWL) /fan/’ ??/

. -

”) M.m/&.o/ AL /éyy/z‘z /j,,z,z'-s/afum

Do

D)

L Hy @ t)
H] @ t3

Ho @ to

| e |
b
| Depth to Water é/
(After Baildown) _f* .
&y ' . Reading* | Time (Start) D¢ _ . | Bt/Hg
: 1 to O Do Ho /5.//5 | /
[ N — )
i 2 t1 0,50 | D1 H /0 0208
' 3 t2 /73 D2 Hy ¢ ;./6é
] g 4 t3 .2/ 7 D3 Hy 4 |p./25
. 5 ts , 53 D4 He ¢ 0083
- 6 ts 2400 D5 Hy 2 o092
s 7 te 0.433 Dg He 0.8 |2.0/7
, 8 t7 4/33 | b7 L, Vi
: o tg Dg Hg
10 tq Dg Hg
11 tio Dio Hio
12 t11 Dj1 Hyj
13 t12 D32 H)>
14 t13 D13 H13
-'— *Take readings until well is stabilized, if tight soils - test may be stopped
- prior to stabilization as necessary..

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.

T ST Sl ST s, ke et RS - AR (T L



1; FProject /795 . !: o .

2) Location CAA5F

3) Date 5S-6- 22 5). Well or Boring No. 7
LA 4) Personnel ﬂ?"(:/j,q/s/ 6) R=Radius of Well 2 (in.)
b -
o 7) L=Length of Screen /50 (ft.)

(from well detail sheet)

" Well —es l-o— R
ell L 8) Static Water Level /7?7 (ft.)
| ' (depth to water)
o ' FS
;_ ; Ground Surface 9) Total Well Depth__ 2 F- (ft.)
! % N A 10) Baildown Data (from Test) - Record
J]Static water Information in Minutes and Feet
! | vlrevel (swL 7~
evel { ) ﬁ»«"' =

E
! f ] %
n) selwtaled goron /&4%[ 17227 2 40 Fom

Do
Dy

l_Hz@tz

H1 @ t3
Ho @ to

Ava
IR ]
-
- ‘ i Depth to Water /,4.
- (After Baildown) 22 -
. : Reading* | Time }S{ygjrt) D¢ Ht/Hg
. P51 /M & -

_ . o 1 to 0 Do Boo/ g, /75| |
' 2 t1 ,7,/4 7 D1 ' Hy 5 70:/4»6
| - ¥ 3 t2 5. 2/7 D2 Hy 4 0:125
; 4 t30.267 | b3 e I A V7, &4
- 5 tg . 3353 D4 Hy 2 2.942
i 6 ts 2,517 D5 Hs p.f |0Vi7
b 7 te 2.7/7 Dg He O Vi
. 8 t7 D7 H7
I~
[ 11 tio , Do H)o
B 12 t11 Dj1 Hyy

13 t12 D12 H)2

14 ti3 D13 ,_ H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



1) Project - ]/ 7—‘/7 . ' | . e

3 2 ): Location A9

3) Date 56~ FA ' 5) Well or Boring No. 7
e 4) Personnel 27C /s g ~6) R=Radius of Well ¢d (in.)
g;._.: h
o 7) L=Length of Screen /.S % (ft.)
- _ (from well detail sheet)
‘ well i l R 8) Static Water Level /V;j (ft.)
| T (depth to water)
7S
. Ground Surface 9) Total Well Depth 27 (ft.)
’ =z A F&W— 10) Baildown Data (from Test) - Record
Static Water ' Information ;Minutes and Feet
: 1 | Level (SWL) ' 1
i f ¥ /é/”’
_ — . /o
Il) /@qu/ba@/ AR //57,4 (= j7.22" =403 enc
[
{ o
4
©
—{
o s o)
= I
°o| & © ©
e AvA N Qe
_, - T o
! T
rSZ
=X
J v Depth to Water //{-
T (After Baildown) 2** _
Reading* Tim:aﬁ/(;}fa(,}t) _ D¢ Ht/Hg
' 1 to Do Ho y7.//5 | )
3 2 ty 5./50 D1 H ¢ 2166
o 3 t2 ,,/§3 | D2 He s o8
; 4 t3 5. 7/7 D3 Hy o |pJfS
i -
5 t4 p.2%5 D4 Hy 2 2.092
; 6 ts p. Y00 D5 Hs 28 l|oo/7
,! 7 tg ».535 | Dg He O 0
, 8 t7 . Dy Hy
! 9 tg Dg Hg
10 tg Dg Hg
] 1 t10 D10 Hip
o 12 t11 D131 Hyj
13 t12 : D12 H2
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
K prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



i) Project /7¢"’ .

2) Location AR
3) Date S4-F 5). Well or Boring No. 7
4) Personnel 275 g4 6) R=Radius of Well 0 (inv)
7) L=Length of Screen /37 (ft.)
B (from well detail sheet) )
Well l R 8) Static Water Level /%27 (ft.)
] (depth to water}
) -4
TS
‘ Ground Surface _9) Total Well Depth 295 (ft.)
g N | PR 10) Baildown Data (from Test) - Record
Static Water _ Information in Minutes and Feet
t [Level (SWL) /f{w” #%
I
-, 7
s ween. Moagll - 13 = Y e
[ HB /Ld/z,ww/lca//dé.uub /é/y >
: N
P
©
~
&N - O
x &
8| & b o e
¢ 52 * 0 '
. = .
. | i Depth to Water /{
- . (rfter Baildown) 2** ___
. Reading* | Time (Sgart) Dy _ Ht/Ho
{ eVl R & Ad) .
' 1 to Do Ho ,/g’.//_f /
B 2 tl 0,/33 D1 By 0 | 9.207
\ 3 t2 g, )50 | D2 H2 - F | oy
..: . P t3 g./83 D3 Hy 4 0.1z75
’ 5 t4 9.235 | D4 He ¢ | p53
: 6 ts 5.3/7 D5 Hs 2.042.
- 7 tg 0.¢/SC | Dg Hg 2.8 |owi7
, B Y7 p.6/7 | b1 AR 0
| 9 tg Dg | Hg
10 to’ Dg . Hg
11 tio Dio- Hio
12 t11 Dy1 Hyy
: 13 t12 Dy2 H12
14 t13 D13 H13

~ -
3.

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



0O IN\NTI

T

PLOT OF SLUG TEST DATA

M | ‘

ANO® A

AN A

lﬁlllllll I

0.01

V.V, W.N ..
lllllTll i lllllfﬂ | lll]lTr] I lllllrr]

Q.1 ! 10 100
WELL GoBg7



1) Project /777 - . - . e

’.;’)l Location c A2

3) Date s=_ & - F= ' '5) Well or Boring No. /6
f 4) Personnel ﬁfc‘/S//V ‘ 6) R=Radius of Vlell 24 (in.)
B 7) L=Length of Screen /30 (ft.)
- } {from well detail sheet)
boe Wi —o R
; ell i l 8) Static Water Level P §2 (ft.)
’ ] (depth to water)
w 3 722
e Ground . Surface 9) Total Well Depth 5 (ft.)
Z N | KL 10) Baildown Data (from Test) - Record
Static Water Information ifn;_Minutes and Feet
1 | Level (SWL) 7 /
: 1) patieZed gontn Lygrd - £.80" < 26 Fen
!
i ~
po]

r © —
! o + [e)
: — = © *

tg fa) jl.__'. _ o
: = 0
! T '
b
l i | ' Depth to Water ;'4:
" (After Baildown) 2t _
-.:':-_ . . * .
. _ Reading* Tlmim(ﬁgart) D¢ _ Ht/Hp

' 1 to O Do Ho ¢¥.//3 /

0 N =
| 2 t1 g./00 D1 Hy - /4.5 |0.343
i >—

3 t2 ./33 | D2 H2 9.5 |0 30/
| : 4 t3 o,/50 D3 | Hy /2.5 |0-260
{ 5 t4 5, /73 D4 Hg /0 |p.2oF
= 6 ts 0. 255 Ds Hs J§  |o/66
L. 7 te o 350 Dg He & |g. /73

8 ty p.5/7 D7 Hy ¢ 0053
i ° tg /. /90 | Dg Hg 2 o042

10 tg 273 | Do Hy 0
11 tio Dio ) H)o
12 t1 D11 H)j
13 t12 D12 H12
14 t13 D13 H13
7 '
F-’% *Take readings until well is stabilized, if tight soils - test may be stopped
- prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



&
1) Project )79 _
2) Llocation c A2
3) Date 5-6-FF §) well or boring No. /6
4) Persomnel 27524 6) R=Radius of Vell A7 (in.)
7} L=Length of Screen /5.0 (ft.)
_ (from well detail sheet)
Well l R 8) Static Water Level F2. IA (ft.)
r (depth to water)
3°-92
. Ground Surface 9) Total Well Depth (ft.)
5 7\ f2&§8a63§t‘ 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
1 ]Level (SWL) ;4ﬁ;2
} " ﬁa,&cw[m/,é’dﬁa« /;/rz,/(/z‘( : & fpf'// - 2D ome
o
&
©
| N B
T g
ol ~ ©
o o JE.__-[ o ()]
= o)
=
i—f i Depth to Water {é%
(After Baildown) el __
. Reading* | Time ( }art) D¢ Ht/Hgo
' ) ety
0 1 to Do Ho g7/ 3 | /
2 t1 5./33 | D1 oy 4.5 |0.39/
3 t2 0./47 D2 Hy 2.5 |0 260
g 4 t3 J.200 D3 Hy g o 20%
5 ta p.o50 | Dg e g | J./b4
6 ts 0. 3/7 Ds Hs 4 2:125
7 te 0. 555 Dg He o |D.JF3
8 1 2447 | D7 Hy o | o2
| ® te /2/7 | Ps Hg o
10 tg Dg Hg
11 t10 D10 Hio
12 t11 D11 Hll
13 t12 D12 H12
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test.

They are for office calculations.

~



1) xj-rojec_t /777/ . : : 2 , E L

2) ' Locaticn C/f’//o

3) Date 5T 5). Well or Boring No. /6
4) Personnel pr%ﬂ// 6) R=Radius of Well a4 (in.)
7) L=Length of Screen /5.0 (ft.)
. (from well detail sheet)
|' R 8) Static Water Level A (fFt.)
(depth to water)
52 G~
Ground . Surface 9) Total Well Depth (ft.)
7N/ SN 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
Level (SWL) /‘?/ ﬁ::f
I | [ B .
: 11)_aolaaled genen An/fz/ o & 7 L = ZETem
: o
&
! ()]
'—‘
o~ + O
T &
: Ava S = o E
. ] . | ' Depth to Water /Zf
L (After Baildown) 2** A
. Reading* | Time (Start) D¢ o Ht/Hg
i NS : x
' 1 to Do Ho /. /17 /
! = -
2 ty p, /50 D1 Hy /2.5 | 0. 7260
3 t2 p. 200 | D2 H2 - |c.2v8
| . 4 t3 2. 950 D3 Hy ¢ 2. /bh
L 5 ta .200 | Da Hy 6 |o425
[ 6 ts p.q00 Dg Hg ¢ 0,953
it 7 te 2 _)"]3 Dg He 2 - 042
: 8 t7 2550 | D7 Hy 0
f 3 tg Dg Hg
10 t9 Do Hg
11 tio Do Hyo
12 t11 D)1 Hy1
13 ty12 D32 H12
14 t13 D13 _ H)3

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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S ‘ .
—1) Proj=scs /7..'9/"/ Q

2) Location A28 P

.~ 3) Date -6 -5 '5). Well or Boring No. /7
f* 4) Personnel P70k 6) R=Radius of Well o 0 (in.)
i 7) L=Length of Screen /.S/ (ft.)
- _ (from well detail sheet)
1 Well L.l K 8) Static Water Level d?/’ f(/ (ft.)
' . (depth to water)
o e Ground .Surface 9) Total Well Depth (ft.)

& N | R 10) Baildown Data (from Test) ~ Record

Static water Information in Minutes and Feet
t {[Level (SWL) /é”’ 7%’/
N

") /J,aﬁozﬂzic/ Aonesrt ,éé;.j/.zé 7 7//;‘: \;’\J’L/_f/dn/

Lﬂz@tz

[gn!
+ O
3
ol ~ ©
ol a <7 I
= x 0
L =
A
‘. . ¢ | ‘ Depth to Water 7(
) (After Baildown) 2** —
_ . Reading* | Time (Start) Dy Ht/Ho
A ) - yRrnLddl
. 1 to Do ' Ho o/, /15 /
| _ 3 t1 2. 350 D1 Hy 72 |p.J44
-- s t2 yysO | 2 "2 p 2
: 4 t3 D3 H3
_ W
: 5 tg D4 Ha
!_ 6 ts Ds Hg
: 7 te Dg - He
| 8 t7 Dy H7
| 9 tg Dg Hg
10 tg Do Hg
11 tio Dipo Hio
12 t11 D11 H))
13 t12 D32 H12
14 t13 D13 H13
l‘ *Take readings until well is stabilized, if tight soils - test may be stopped
s prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.

S -



1)

2)

3)
4)

Do

Project /7(/f . : B ‘
Location c A9 F s : 0
Date S-6- TS 5). ‘Well or Boring No. /7
Personnel o7 5/%4/ 6) R=Radius of Well Q(é) (in.)
7) L=Length of Screen )/J/ (ft.)
_ (from well detail sheet)
well I R 8) Static Water Level 3_/'3“// (ft.)
1] (depth to water)
92
; Ground. Surface 9) Total Well Depth 55 (ft.)
5 ) ?33§¥Z§€R< 10) Baildown Data (from Test) =~ Record
Static Water Information in Minutes and Feet
1 | Level (SWL) s
35S
N
&
©
4
~ & o
T &
- ©
a | - ©
Sl

Depth to Water

(After Baildown)

Ht/Hg

A -~k

Reading* Timgujglgrt) D¢

1 to O Do Ho o/7,//5 | /

2 t1 5, /33 D1 B 4 |p.r25]

3 t2 0./67 D2 Hy o |pufs
. 4 t3 g2.2/7 D3 Hy =2 D99

5 ta /. 750 D4 Hy O )

6 ts Ds Hg

7 tg D¢ Hg

8 ty ‘D7 H7

9 tg Dg Hg

10 tg Do Hg

11 t10 D1o H1g

12 t11 D11 Hyj

13 t12 D12 H12

14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped

**Disregard Columns 2 and 3 during baildown test.

pPrior to stabilization as necessary.

They are for office calculations. .

g2 2%



1) .Projec‘t / 7q-f ' . - ’ .-'

2) Location CAA~F

-7

© 3) Ppate -4~ 7 ‘. 5). Well or Boring ic. .
4) Personnel “27%/fspoy 6) R=Radius of Vell 2% (in.)
; 7) L=Length of Screen /37 (fr.)

_ (from well detail sheet)

Well —&o R . -
€ ___I 8) Static Water Level 2 ‘/ (ft.)
(depth to water)
e
|1 1crouna surface 9) Total Well Depth 73 (ft.)
g N | PRI 10) Baildown Data (from Test) - Record
Static water Information in Minutes and Feet
t {Level (SWL) ﬁ/”’ %‘;

LI R _
. //) A ,a/z-:aﬁd/ Jorecs /47%(/[,: // 7,./74/ S5 e

Do

D1

L Hy @ to
Hy @ t7

Ho @ to

ivd
i i
[
. % | _ Depth to Water /4
: (After Baildown) 2** o
: ; . Reading* Timﬁ,,,,(f/ﬁ,art) D¢ Ht/Hg
. 1 to O 1 Do Hoy7./05 | )
[ | 2 t1 o /50 D} Hy ¢ o082
B 3 t2 g.2/7 | D2 Hy 2 | o2
?’i . 4 t3 7.400C D3 Hy OO o
5 tg Dq Hy
6 ts Ds Hg
7 tg Dg Hg,
8 ty Dy H7
9 tg Dg Hg
10 tg Dg Hg
11 t10 Dip H)o
} 12 t11 D11 H))
13 t12 Dj2 H12
% 14 t13 D13 H13

¥ *Take readings until well is stabilized, if tight soils - test may be stopped
E . prior to stabilization as necessary.

**Djisregard Columns 2 and 3 during baildown test. They are for office calculations.



S ﬁr_!

. .1) Project L7‘/.f
‘ '2)% LocBtion /9 Vad

3) Date 5-6-7 ' 5). Well or Boring No. e e
f 4) Personnel prr_A/%/ ' 6) R=Radius of Well %0 (in.)
v 7) L=Length of Screen /50 (ft.)
_ (from well detail sheet)
Wi — .
el i | 8 8) Static Water Level L5790 (ft.)
] (depth to water)
247 Zb—/
: Ground  Surface - 9) Total Well Depth 53 (ft.)
g A\ £ 10) Baildown Data (from Test) - Record
Static Water , Information in Minutes and Feet
i |Level (SWL) =
. T § ¥ M L
= 4 /o =
1) apliatsd gone Loy il = 150" = o5 Jont
L o
ps)
o @
. o~ S CJ
i T ¥ : .
3| & & @ © ' '
. 2 1 -
i = 0
L ‘L T .
l | Depth to Water (o
; (After Baildown) 2** __
) Reading* Tir’n"em(%g?rt) D¢ Bt/Hg
| : | to O Po Hoym,/tS |/
| 2 t1 2,50 | b1 H /O |0z
' ] : 3 ty £./85 D2 : Hy ¥ /A
5' 4 4 t3 2. 2353 | D3 Hy 4 2./75]
5 ts p. 300 Dg Hye o«  |poi3
s | 6 ts p.353 | Ds Hs =2 |g097
' 7 tg p,,’[7 Dg Hg o .
, 8 t7 D7 Hy
N 3 tg Dg Hg
10 tg D9 Hg
11 t1o D10 Hio
12 t11 D11 Hyj
' 13 t12 D12 H12
: 14 t13 D13 H13

‘ *Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



Do

1) .Projgect “3/779/21 .
2) Location (/4/4/0 o
3) Date s-& -8~ 5) Well or Poring No. l o
4) Personnel 27</fsai 6) R=Radius of Well o0 (in.)
; 7) L=Length of Screen inY/) (ft.)
- ’ (from well detail sheet)
— o,
Well | I R 8) Static Water Level /77> (ft.)
] (depth to water)
- -
3,28
. Ground  Surface 9) Total Well Depth 335 {ft.)
2| 7N ?Z&§35§Z§C‘ 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
1| L l] (swL
{ ev? (] )T Lé‘/ 77?;'2’
/) ,wﬁwaf:z/ AL Lnees //z/ry){/ RY AR L
o
&
©
o 5 o
= o
~ ®
a Ava S R B
o) BN o)
l T
iAf —L Depth to Water A%ﬂ
(After Baildown) 2** L
Reading* Tl“ﬁ,}fﬁ§rt) D¢ Ht/Hgo
' ) 1 to 0 Do HOW///j /
2 t1 /33 D1 Hy /fJ |o.005
| 3 t2 , 0 | P2 B2 ¢ |0/t
) e
. 4 £3 ,233 | D3 Hy 4 |ons
5 ta p. 53 D4 Hy ¢ o -JES
6 ts ;2,350 D5 Hg 2 T2
7 te £.967 D¢ He O 2
8 t7 D H7
10 tg Dg Hg
1 t1o Dio Hio
12 t11 D11 Hyy
13 t12 D12 Hiz
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test.

They are for office calculations.



Do

1) Proqut':' /7‘/f

2) Iocation CAAP

3) Date -6 -FA 5). Well or Boring No. o
4) Personnel  27C/5 an 6) R=Radius of Well ' ¢ (in.)
f 7 L=Le'r§gth of Screen /50 (ft.)!
i (from well detail sheet) b
Well —e= ra—— R - 1
ell 8) Static Vater lLevel /f—7f/ (ft.)
(depth to water)
Ground . Surface 9) Total Well Depth _ 5= (ft.)
RN 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
Level (SWL) o
///-' ,4(27{41&{(’{'/ ALY /t;?,f[— S5O0 = K g
o
&
& .
Lo !
~N B o
x o
— ©
a v 1 ©
- S o
T
# i Depth to Water /Q%
(After Baildown) 2 .
. Reading* | Time Lagart) Dy ) e s . | Bt/Ho
X 1 to o Do Ho 5. /75 /
2 t1 .20 | D1 Hy 8 |0.37¢
' 3 t2 5,/35 D2 B2 . ,2 o297
' g 4 t3 .67 D3 H3 0.295
5 te p.2/7 D4 Hy ¥ D-/66
6 ts 5.2570 Ds Hs 4 0./28
7 te p-3/7 Dg He & |oas
8 t7 .00 Dy Hy 2 202
o |t .. 550 | D Hg o o
10 tg Dg Hg
11 tio Dyo Hio
12 t1l D11 ' Hia
13 t12 D32 Hi2
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils ~ test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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B 7 /’( . ’ : .
A -

T 71} Prcftied . /. ,
' 2) location B |

3) Date 5T-6 - 7 5). Well or Boring No. Py
. c J .
. 4) Personnel o7 A/d// 6) R=Radius of tlell a4 (in.) _

- 7) L=Length of Screen /> (ft.) !

i _ (from well detail sheet)
' Well —e= R
. ell —e | 8) Static Water Level _ /- 772 (£t.)

’ * l _ (depth to water)
- . 9.2
| : Ground Surface 9) Total Well Depth 36 7. (ft.)

g A A 10) Baildown Data (from Test) - Record

.- Static Water Information in Mjgtes and Feet
: I | Level (SWL :
| ) /fc,// /

! m ? ;/) A@’éétwa/_wut/ﬁ /~/"/’Lf/é(— /e/é&%rf = ‘/5/7@,,&,

!
1
!
t

l,"z@tz

Do

D)
H1 @ t)
Ho @ to

|
L 1

| ’ # 1 Depth to Water 7{
(After Baildown) 2** .
& Reading* [ Time (Start) D¢ : . O R
N ol 1 to o Do Ho /5, /5 /
| 2 8 .06 7 D) Hy 20 o496
__ 3 t2 o,//7 | D2 H2 o |2.09/
1’ ; 4 t3 ,/50 | D3 Hy g | o/

5 ts . ,47 | s Hy ¢4 2,175 ]
6 ts o.2p00 | Ds Hs & | p.0f3
§ 7 te £.267 | Dg He =2 L. M2
5 8 t7 2.350 | Dy A 2
: 9 tg Dg Hg

10 tg Dg Hg
' 11 ti10 Dio | Hio

12 t13 D)1 H1)

13 t12 D32 H)2

14 t13 D)3 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.:

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



l) Pt9]ect 4 7‘/5( ! . ‘

" 2y Location AR F

3) Date y -6-FR2 5) Well or Boring No. -~ 5
: 4) Personnel Drcjy/;'ﬁf 6) iR=Ra-d'ius of tell ‘/ﬂ (in.)
7) j'L=Length of Screen /s” L(ft.)
- ) . (from well detail sheet)
. bell — 8) ' Static water Level 2/ 7.2 (ft.)
1] (depth to water)
R Ground .Surface 9) Total Well Depth 26'70-2 (ft.)
x 2N ZN/SZN7 . 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
t |Level (SWL) .
er”
o Arerr TR
1) eoturalid Acaien Aing?d - o o R = S 7 eme
N
pe)
r @ H
o S o .
3| & N
T 0
x
b l ' Depth to Water /{—
L (After Baildown) 2** _
b ; Reading* | Time (Sgart) D¢ o Ht/Hg
T A 2241 07T i >
. ' - to 2 Do Ho . /(5] [
1 2 tlp.of3 | D1 o /4 o274
3 t2 5.//7 D2 Hy - ¢ £-166
! g 4 t3 0,/50 D3 Hy ¢ 2.125
> ta /67 | P4 He ¢ |oors
. 6 ts 0,200 Ds Hg 2 £.99%*
i
7 te 0./50 D¢ He (O 0
: 8 ty Dy Hy
|
L 9 tg Dg Hg
10 tg Dg Hg
f
g 11 tio D10 Hio
12 tn D1 Hy)
13 t12 D12 H)2
14 ti3 , .1 D13 H)3
& *Take readings until well is stabilized, if tight soils - test may be stopped

prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.

R —es e e Yt e —w he . b e s e v sewre s memrs e 4



1), Project /77% ! L ‘

2) Location 99

3) Date -6~ FH2 5) Well or Boring Ko. - >
d) Personnel prc’Aﬁ/‘/ 6) R=Radius of Vell & 0 (in.)
7) L=Length of Screen /\/ (ft.)
- (from well detail sheet)
—in R -
Well LI 8) Static Water Level S/ 72 (ft.)
(depth to water)
-
|| {crouna surface 9) Total Well Depth 6. (ft.)
z 2N | PR 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
t | Level (SWL) -

/) Waﬂ;&-o//wua( /éf'/r,g/zz =gl = T

Do

D1

LHz @ ty
. H] @ t1

Ho @ to

1 .
- # L ' Depth to Water /
R (After Baildown) 2** -
s Reading* TiLf,",e,. [ptart) Dy : : Ht/Hg
: ' ! o g Po Ho g7.//2 | |
| | 2 tl p.067 D1 Hy 20 |o.9/
3 2 5,//7 D2 Hy ,¢ .25/
; 4 t3 . 50 | D3 Hy ¢ | o./66
d S ta 2. /i_f Dy Hy é 0,’/25/
© ts 2.2/7 | P Hs o | puof3
: 7 te 2. 267 | Db He 2 | oov2Z
: 8 t7 2.367 | D7 Hy -» P
; 9 tg Dg Hg
10 tg Dg Hg
‘." . 11 t10 b1o Hio
| 12 t11 _ D11 Hy)
13 t12 Dy2 Hyp
14 t13 | D13 Hy3

*Take readings until well is stabilized, if tigﬁt soils - test may be stopped
prior to stabilization as necessary. '

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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.1) Project r/ Z[/f—! . e

2) Lo::ation C//q/a

R e
3) Date § G- FSH 5) Well or Boring No. = 9
4) Personnel ”r%/."/ . 6) R=Radius of Vell yﬂ {(in.)
'. { . 7) L=Length of Screen _ /3" : (£t.)
_ (from well detail sheet) '
Well —e= R .
€ ___J 8) Static Water Level /9727 (£t.)
(depth to water)
: Ground Surface 9) Total Well Depth 32227 (ft.)
% N | PR 10) Baildown Data (from Test) - Record
Static Water ] Information in Minutes and Feet

{Level (SWL)

t 1

for 7/

1) caturaled corien /4"'.’7’//5[ SR dl ) 2 S0 F em

Do
D)

LHz @ to

Hl @ t3

Ho @ to

v
1 - ? i Depth to Water %

T (After Baildown) 2+ .

i o Reading* mfé}art) D¢ - . | Bt/Hp

: . ' 1 to Do Ro ¢, 751 /

.i 2 tl »./33 D1 Hljf oy¢L
3 t2 9. 253 D2 B2 o2 |g957

. 4 t3 p./t7 | D3 Hy /46 |2.3338

5 ty o, 300 D4 Hy 0 |p 0¥

6 ts £.4650 Ds Hg ¢ o166
7 te . 50C Dg He 4 0.125
8 t7 0. 755 | D7 Hy o |o3
9 ts /535 Dg Hg 2 D094
10 tg 0. 767 Dg Hy Y2 )
11 tio Do H)o
12 t11 _ D11 H1)

13 t12 . D12 H)2

| 14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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e

1) Project L7Vf‘ ‘

2') Location le”ﬁ’/p

3) Date 5= -F* 5). Well or Boring Fo. P77/

;-._~f-.: 4) Personnel 07¢A-// 6) R=Radius of Well a4 (in.)
’— 7) L=Length of Screen /.0 (ft.)
[ _ ) (from well detail sheet)

: Well —e R -
{, ell LI 8) Static Water Level AL 22 (ft.)

r (depth to water)
1778~
: N erouna surface 9) Total Well Depth /. (£t.)
: 5 AN | PR 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet

1 |Level (SWL) A»" A2

' | T F T s
| //) b funied G /1417/[ c ) o L = o337,

——— ey

LHz Q to

Ho @ tgo

by
of ~ ®
al a v -
=
L t
o i
Depth to Water
P _ (After Baildown) /Z/_E-: o
JES _ . Readingf Tim‘glﬂ(§y’§rt) D¢ _ Ht/Hg
3 ' 1 to (7 Do Ho o/, /I S| ]
[' 2 |t1 5./33 D1 B 4 | oz
3 t2 5./67 | D2 Hy - ¢ C.0F3
r i ¢ [t 0233 | o3 Hs o |pwve
- 5 tg /2 y_;j D4 Hg 0 0 .
, 6 ts Dsg Hg
L. 7 tg Dg Hg
8 ty . ‘D9 H
10 tg Dg Hg
{ 11 t1o Dio Hio
12 t11 D11 Hjy
13 t12 Dj2 H)2
14 t13 D13 . H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.




l) Project /7(/f ‘ : .

2) Locl:ation C/‘?//a

3) Date - - F2 ' .5). Well or Boring No. 27
4) Personnel prc’é.»,d// 6) R=Radius of Well ¢ﬂ (in.)
7) L=Length of Screen /30 (ft.)
R ' (from well detail sheet)
Well —ed R
ell | I 8) Static Water Level 25"7"/ (ft.)
(depth to water)
| S FTS
- Ground Surface 9) Total Well Depth 7 (ft.)
A 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet

Level (SWL) ﬁw ??—‘/

w 7 T //.) _A/déém/@/,gcum /éy%/: 53 //j;/: 79 e

o
&
r @
. - H
N B [
x o
of o o
e AV p
= = o)
l =
1 1
oy
- | Depth to Water ff
. : (After Baildown) 2%t o
B Reading* | Time (;tart) D¢ Ht/Hg
- . VXYW 4 : i hd
) ' 1 to 9 Do Ho ¢/ 7,//S /
| 2 |tip.y/z3 | D1 YAZ
3 t2 5 /67 D2 H2 " F | 0.6
; 4 t3 0233 D3 Hy 4 0./15
i 5 tg £. 255 Dy Hy o 0.055
I 6 ts /7 Ds Hs 2 0.04¢
’
- 7 teg "‘;(/p Dg He o O
8 t7 D9 Hy
10 tg Do Hg
i 11 t10 D10 H)o
12 t11 D11 Hyy
5 13 t12 D12 - | H12
' 14 t13 D13 H}3

ar. JH N,
SOETT

*Take readings until well is stabilized, if tight soils ~ test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.

F N - Ak Data



iy
' F

1) Pro;ect /7¢f . . -

2). catlon C/d/g’/p

3) Date AR 5). Well or Boring No. o7
4) Personnel A?r%7§;ﬁé/ 6) R=Radius of f{lell 9(47 {in.)
7) L=Length of Screen /370 (ft.)
_ (from well detail sheet)
well ' R 8) Static Water Level 26725 (ft.)
(depth to water) _
/. F 7S
Ground. Surface 9) Total Well Depth ¥ (ft.)
ZNISISZN 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
Level (SWL) ’/fa// :?—‘5

} T ._.1
, //,.} M%dfmlé/ AT /,’7?«2( = /S YL ST eon

v
B g
1 i Depth to Water éé‘
(After Baildown) *

Do

D1

L Hy @ t3
H] @ t)
Ho @ to

Reading* | Time (Start) D . L . Ht/Hg
X 1. to 1 Do Ho (/X//j /
2 t)y » /7 D) Hy 4 0.125
3 t2 g, /50 D2 Hy ¢ 1p.0¥s
_ . 4 t3 5 200 D3 Hy 2 007
> %4 5. 375 | P4 Ha p 2
6 tg Dg Hg
7 tg D¢ Hg
8 tg D, Hy
9 tg Dg Hg
10 tg Dg Hg
11 t10 D1o Hio
12 t11 D11 Hji
13 t12 D)2 H12
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.
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1) Project /7?/f Q ‘

2) Loéation (‘///p -

3) Date -6-3F 5) Well or Boring No. 20
o pr/' o .
: 4) Personnel 554" 6) R=Radius of tlell &0 (in.)
7) L=Length of Screen o0 (ft.)
. _ (from well detail sheet)
{ Wi —an! ln-— R
: ell 8) Static Water Level Z2 558 (ft.)
R (depth to water)
SIJosFS
o A Ground Surface 9) Total Well Depth . (ft.)
=z N | PR 10) Baildown Data (from Test) - Record
Static Water ) Information in Minutes and Feet
L SWL i
; I eVFl (I )j /ﬁ»" /

") MWA’/C‘/Wﬂ ﬁ?‘;ﬁlz: 13 Jo = e/ eno

Do
D1

’ Hy @ t»
Hl @ t3
Ho @ tQ

| ivi
l
é %
'l & Depth to Water //{
. (After Baildown) 2** __
. Reading* T-i!rx“ff}art) D¢ - - Ht/Hg
| ! 1 to o Do Ho /15|
| 2 |t pyge | m B /0 |p.705
3 2 5. //7 D2 H2 - ¢ a./66
‘ . 4 t3 ./50 D3 Hy ¢ | g.%5
- 5 ty J.500 D4 Hy ¢ 0.08
{ 6 t5 ».335% D5 Hy o 0.9072
L 7 ts ». 755 | Do He O o
X 8 t7 Doy H7
L-‘ 9 tg ' Dg Hg
10 tg Dg Hg
[' 11 t10 D10 H)0
- 12 t11 Dy1 H))
13 t12 D)2 H)2
14 t13 D13 H13
p'*” *Take readings until well is stabilized, if tight soils - test may be stopped
e prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



1) Project / 77f . ‘ )

2) Location C/f%/

3) Date R 5). Well or Boring No. _ 3O
4) Personnel pf.cé[;// 6) R=Radius of tlell 0 : (in.)
7) L-Length of Screen /s (ft.)
_ (from well detail sheet)
well l ' R 8) Static Water Level .7;’_&’277 (ft.)
: (depth to water)
Ground . Surface 9) Total Well Depth (ft.)
Z 10) Baildown Data (from Test) - .Record
Static Water . Information in Minutes and Feet
Level (SWL) /;2/ 7 5

- | T F ¥ _
///) ,M—Zéézaé//gg/zaﬂ /éyfz/_— /7. /4;,//.— /7/& / o

: | I N _
£ . .
L
ﬁ J Depth to Water ,44‘
. (After Baildown) 2**

LHz@tz

Hp @ t)

Do
D1
Ho @ to

Reading* | Time (start) Dy _ Ht/Hg
| X 1 to o Do Ho i/3.//S /
’( | 2 tl o83 D1 Hy /6 | .333
3 t2 g.//7 D2 H2 /0 | .08
B g 4 t3 5,50 | D3 Hy & 2. 16
' 5 Y4 4./67 D4 Hy 4 2125
E 6 ts o 00 | Ds Hy ¢ 053
| 7 te 0075 D¢ Hg o 2049
-l' 8 10 955 D7 Hy 0
{ 9 tg Dg Hg
10 tg Dg Hg
11 t10 D)o Hyo
12 t11 D11 H))
13 t12 Dj2 H12
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils -~ test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



-_._-_,_.

3

Project A?‘/Y ' .

1)
2') Location C/A’/? .
3) Date s G F2 '5). Well or Boring No. T
4) Personnel prc’/sﬁ/ 6) R=Radius of Vlell o 0 (in.)
7) Ll=Length of Screen /520 (ft.)
_ (from well detail sheet)
Well . _I R 8) Static Water Level PP STS (ft.)
[ (depth to water)
Ty Fs
: Ground Surface 9) Total Well Depth S8 J (ft.)
g 7 WM‘ 10) Baildown Data (from Test) - Record
Static water Information in Minutes and Feet
1 |Level (SWL) 2
- o~
&
©
Lo |
o~ - O
x P
Sl & | 1 @ @
Z| o
=
| I |
'l : i | Depth to Water /44
g * %
(After Baildown) 2™ .
A Reading* | Time £§5art) D¢ _ Ht/Hp
) o
. 1 to Do Ho §./3 ) [
2 _|npps3s | P M |p2dt
3 t2 4 /00 | D2 Ho g |0./66
; 4 t3 5./78 | b3 VB 6 gy
5 ts 5. /66 D4 Hy ¢ |0083
6 ts 5.250 | D5 Hs 2 6.942
7 te . ¢/35 | De He p /
8 t7 'D7 H7 b
10 tg Dg Hg
1 t10 Dyo Hyo
12 t1] D11 Hyy
13 ti2 D12 H12
14 t13 D13 H13

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Djisregard Columns 2 and 3 during baildown test. They are for office calculations.
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PLOT OF SLUG TEST DATA
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T

1) ‘Project /7 Vf '. . _ _ . .

Do

2) location C//P

3) Date At L

.5). Well or Boring No. £

4) Personnel ”r%/.%/

Well —e:l»—- R

r~

Ground :.Surface

6) R=Radius of Vell ' (A7 (in.)
7) L=Length of Screen Q’,ﬂ (ft.)

{(from well detail sheet)

8) Static Water Level e 7 / (ft.)
{depth to water)

9) Total Well Depth 6. /67 (£t.)

g 2N A 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet
K Level (SWL) 7 #’0.2
Py Ao
4 3
/) ,(zaZwaZ?(/Wn /é-ﬂvg/&(=///\(74‘: FH0 em
(3
3
®
CE
-t (-]
2 I S I e
- 0
<
| 1
¥ J Depth to Water //f—
(After Baildown) 2+ -
Reading* | Time ,(Szrart) D¢ , Ht/Hpo
. 1 to Do Ho gt/ 5|/
2 tl p./67 D1 H 2 IOH4A
3 t2 9267 | P2 H 5 O
4 t3 D3 H3
=]
5 ts bs . Hy
6 ts Dsg HS
7 tg D¢ Hg
8 ty Dy ' Hy
10 t9 Dg Hg
11 tio Dio Hio
12 t11 D11 H1a
13 t12 D32 H12
14 t13 D33 H)3

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

**Disregard Columns 2 and 3 during baildown test. They are for office calculations.



1), Project % ¢ ’ .

: 2) Location (.,/7"/'.'-7/& Gl
3) Date -4 &t 5). Hell or Boring No. 33
5? 4) Personnel 9717§2%/ 6) R=Radius of Vell §{67 {in.)
poed —
o ' 7) L=Length of Screen 7550 (£t.)
(from well detail sheet)
Ii' " Well —ed R ;7
b ' B) Static Water Level 27 - Y (ft.)
1] (depth to water)
Fe | 767
| Cround. Surface 9) Total Well Depth 36- /6 (ft.)
: SIS 10) Baildown Data (from Test) - Record
Static Water Information in Minutes and Feet

Level (SWL) e
N | ’ T /L@ﬂ /
/ )@ﬁ-&c/./gz,fw/ " Llnet /éﬁ?,z/ = 1 /5/44’3" = 390 env

f
!
[

l Hy @ tj

5 o
Fy)
o] =~ e .
ol o v e
‘ oom o
; =
t 4
{ Y
: . | Depth to Water /{—
- : (After Baildown) 2% _
i . . Reading? | Time (Start) D¢ _ Ht/Hg
o . i g AL -
( S ' 1 to Do Hoo/y,// 5 |
f_ | 2 Y./ | D1 B 2 boyz
3 to O- 37)7 D2 H2 & Y
5. 4 t3 D3 ‘ Hiy
i = -
5 ta Dg Hg
‘f : 6 ts Ds Hg
3 7 te Dg Hg
: 8 t7 D7 Hy
g 9 tg Dg Hg
11 t1o D10 Hio
12 til D11 Hii
13 t12 ' D)2 H12
14 t13 D13 H13
% *Take readings until well is stabilized, if tight soils - test may be stopped

prior to stabiliration as necessary.
**pDisregard Columns 2 and 3 during baildown test. They are for office calculations.



(W]

L
S

4)

oo v

_ Do

rroject / 7Y & .

location C/-f///)

Date $T- 6 Sl

Personnel ﬂf%’/ﬂ/

6) R=Radius of Vell

_'Wen—e:- lm— R

-

: Ground Surface
81 7N | PRI

= <

Static Water

t | Level (SWL)

T 1 9

LHZ e to

A ———

¢ ¥e O

**Disregard Columns 2 and 3 during baildown test.

7) L=Length of Screen

.5). Well or Boring No.

(from well detail sheet)

8) Static Water Level

(depth to water)

9) Total Well Depth
10) . Baildown Data (from Test) - Record

35
5/0 {in.) .
/520 (£t.)
22 Y77 (fr.)
24. /6 7 (£t.)

Information in Minutes and Feet

Aiﬂ ﬁéf

//) /Mczafe/wz,wf /@M =/ /f%/ = 340 e

by B
ps)
& ® e
v -
o} 0
L =
. | Depth to Water //{
(After Baildown) 2** _
. . Reading* | Time (f}z’irt) D¢ i Ht/Hg
- g an [
. 1 to O Do Hoyg.if | [
2. |u o0 | D H o | no3
_ ' 3 t2 2./75 D2 Hy 2 JI4e
B 4 t3 . 300 | D3 Hy (O 0
5 tg D4 Hy4
6 ts Ds Hg
7 te Ds HG
8 ty Dy Hy
10 tg Dg Hg
11 tio Do Ho
12 t11 D13 Hy)
13 t12 D;2 Hy2
14 ti3 D13 Hij3

*Take readings until well is stabilized, if tight soils - test may be stopped
prior to stabilization as necessary.

They are for office calculations.
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PLOT OF SLUG TEST DATA

~ ”~N

Ca——

T lrllllil T

Q.01
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